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The elimination of guesswork in the 
treating of crude oil to pipe line 
requirements has built for Tretolite 
its universal acceptance by the entire 
petroleum industry. The most modern 
research equipment combined with 
the vast knowledge of the problems 
acquired by many years of pioneer- 
ing assures you the finest results ob- 
tainable. Tretolite Advisory Service 
carries with it no obligation on your 
part and is maintained for you. 
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Meetings 


California Natural Gasoline Asso- 
ciation—November 5, Richfield Build- 
ing, Los Angeles. 


The American Association of Pe- 
troleum Geologists, Pacific Section, 
annual meeting—November 5 and 6, 
Biltmore Hotel, Los Angeles, Cali- 
fornia. 

. 


American Institute of Mining and 
Metallurgical Engineers, Western 
Meeting—November 7, 8, 9, 10, II, 
12, 13, 14, 18, and 16, Mexico City, 
Mexico. 

& 


American Petroleum Institute, 17th 
Annual Meeting — November 9, 10, 
11, and 12, Stevens Hotel, Chicago, 
Illinois. 

ca 


International Acetylene Association, 
37th Annual Convention — November 
18, 19, and 20, Hotel Jefferson, St. 
Louis, Missouri. 


Mid-Continent Oil and Gas Asso- 
ciation, Kansas-Oklahoma Division, 
Annual Membership Meeting — No- 
vember 20, Tulsa, Oklahoma. 


Independent Petroleum Association 
of America, Annual Meeting—Novem- 
ber 30-December |, Biltmore Hotel, 
Oklahoma City, Oklahoma. 


Mid-Continent Oil and Gas Asso- 
ciation, Texas Division, Annual Mem- 
bership Meeting—December 4, Hous- 
ton, Texas. 
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Mid-Continent Oil and Gas Asso- 
ciation, Annual Meeting of General 
Board of Directors —December 15, 


Tulsa, Oklahoma. 
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Some conditions require a line that must be extra 
flexible, some need a line able to withstand drum 
crushing, others require a line that can stand up 
under excessive wear and stress, and there are 
times when a combination of severe conditions 


must be met. 


No one type of line will give maximum results 
for all conditions. To give 100% service, a wire 
line must be of the right construction to fit the 
particular conditions under which it is to work. 


For example, if you have a condition which re- 
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If Not, Your Wire Line Expense 
Is Higher Than It Should Be 


characteristic is flexibility, if that flexibility has 
been developed at the expense of wearing 


qualities. 


So that you will receive the maximum in service by 
avoiding misapplication, we make ‘HERCULES’ 
(Red Strand) Wire Lines in a wide range of con- 
structions, including Round Strand, Flattened 


Strand, Performed and Non-Rotating types. 


Write us today if you are not sure that you are 


using the right construction of wire lines to fi 










quires a strong, durable line to withstand exces- your particular working conditions. Our Engr 
. . ° : ° I 
sive wear and stress, do not use a line whose chief neering Department will be glad to help you. 
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The Course of Oil 


By K. C. SCLATER 





Rational Within the industry the feeling is 
Drilling widespread that more rational drilling 

programs than those usually followed 
Programs should be adopted in all fields under 


active development. Progressive oil producers have 
been digging into cost records and find that the total 
cost of producing a barrel of oil could be substantially 
reduced by avoiding unnecessary competitive drilling 
and following an economical drilling program based 
on sound engineering principles of field development. 
It is poor business to drill two wells where one might 
suffice, yet it would seem that under the stress of com- 
petition this practice is more prevalent than might be 
supposed. The folly of excessive drilling is forcibly 
brought home to oil producers, majors and indepen- 
dents alike, when each new well completed in a field 
reduces the allowable of every producing well in that 
field to the point that the margin of profit is danger- 
ously impaired. When this point is reached agitation 
for increased allowables begins. Such a condition has 
been—and still is—primarily responsible for overpro- 
duction. Producing more oil than the market can ab- 
sorb results in lower crude prices at the well, and this 
in turn aggravates the plight of the producer. 

A rational drilling program should be based prin- 
cipally on a consideration of reservoir conditions. This, 
of course, involves the formulation of a proper well- 
spacing program when a new field is discovered. What 
constitutes a proper well-spacing program is a perplex- 
ing problem to say the least and a bone of contention 
even among enginers. 


Economics Regardless of its complexity there 
of are a few guiding principles that 
Well-Spacing might be safely observed in well- 

spacing problems. Ultimate economic 
recovery and not ultimate recovery alone is the object 
to be sought in producing oil. Ultimate economic re- 
covery might be more fully defined as the greatest 
ultimate recovery of oil at the lowest unit production 
cost throughout the life of the property. It is obvious 
that there is a critical point beyond which the cost of 
recovery becomes unprofitable; to speak of ultimate 
recovery, therefore, without considering cost is mean- 
ingless; nevertheless, ultimate recovery is frequently 
mentioned and the question of cost completely ignored. 
Since the question of production cost is involved, the 
‘pacing program should be based on the physical char- 
acteristics of the reservoir and the amount of oil, gas, 
and gas energy available. This knowledge is essential 
in order that efficient methods of production may be 
put into practice. Advancements in engineering 
knowledge and increasing data from experience are 
gradually rendering an easier solution to this phase of 
the problem. 


A producer must maintain a reasonable margin be- 
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tween production cost and selling price in order to 
make a profit; hence the question of present and future 
selling price must be given the greatest consideration. 
To neglect this factor is to admit a gross miscompre- 
hension of the whole purpose of producing oil; for the 
producer to neglect it is folly and for regulatory bodies 
to overlook it, fallacious. 

Overproduction of oil is pernicious; besides causing 
a reduction in selling price below the cost of produc- 
tion, it leads to improper and wasteful methods of 
utilizing petroleum and petroleum products. It results 
in the vicious practice of drilling more wells than 
necessary, increasing the cost of production; an in- 
creased cost that must eventually be borne by the con- 
sumer. 

It is important for the producer to know the point 
at which the drilling cost begins to augment the unit 
cost of production, for that is the point beyond which 
drilling becomes excessive. These facts were clearly 
brought out in a paper delivered this month before 
one of the technical societies. Evidence was submitted 
indicating that drilling costs amount to almost one- 
half of the current cost of producing oil and virtually 
is the only item that readily can be reduced. Blame for 
close drilling in proven fields is laid to proration meth- 
ods in use. A sound solution of the problem suggested 
is the recognition of oil in place and is the basis on 
which the method of proration should be determined; 
likewise, physical conditions in the reservoir should 
largely govern well-spacing. 


The Problem 
of Adequate 
Oil Reserves 


Known petroleum reserves in Califor- 
nia are not over-abundant if one is 
looking very far into the future. 
Companies engaged in producing oil 
in that state are thoroughly alive to this fact and have 
been for a long time; but many of them are wondering 
where and how additional reserves are to be discovered. 

As if to sound a warning note and emphasize the 
need for additional reserves in order to keep supply and 
demand in balance it has been authoritatively stated 
that California’s oil reserves must be increased by some 
two billion barrels during the next five years. 

There does not seem to be the least likelihood of 
California’s petroleum producing industry being al- 
lowed to languish. Prospecting in that state now is 
very active. Besides the ordinary prospecting methods, 
geophysics is being employed on an increasingly larger 
scale in a diligent search for structures that might be 
favorable to the accumulation of oil. It is becoming 
more difficult to discover new reserves; they are to be 
found only by relentless search. 

Deeper drilling often is underestimated as a key to 
greater potential reserves, but not in California; pro- 
gress in drilling methods and the aggressiveness of the 
wildcatter will see to this. 
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October 3 was the sixth birthday of the 
Field Six East Texas field, the world’s largest oil- 
Years Old field. It was on that date in 1930 that 

C. M. “Dad” Joiner brought in his No. 
3 Mrs. Daisy M. Bradford, the discovery well, and six years 
later the field had produced a total of 1,006,818,875 bbl. of 
crude oil despite drastic proration. 


East Texas 


The total number of producing wells in the field to the 
end of September was 21,429, having an hourly potential 
production of 13,112,210 barrels. Of the total, 16,076 are 
classified as marginal wells and are given an allowable of 20 
bbl. per day, the non-marginal wells being permitted to 
produce 2.32 percent of their hourly potential. These figures 
are according to the engineering department of the Texas 
Railroad Commission. 

It is interesting to note that the original bottom-hole 
pressure of the field was 1620 pounds. At the present time it 
is 1183.5 pounds. 


The first definite step to curb waste of 
In Rodessa gas on the Louisiana side of the Rodessa 
San Washo field since the state regulatory law was 

passed, was taken late in September 
when the conservation commission made effective a 30-day 
temporary joint order to halt the wide-open flow of gas in 


that portion of the field. 


Action Taken 


The action followed recommendations that the wells in 
the field be held to a gas-oil ratio of 12,500 cu. ft. per bbl., 
or under the existing per well allowable to 3,000,000 cu. ft. 
of gas daily per well. Since there were objections by some 
operators, however, the order classified wells into two di- 
visions, oil wells and distillate wells, and ruled that oil wells 
should conform to the 3,000,000 cu. ft. per day figure, while 
the gas-distillate wells should be permitted to produce up to 
6,000,000 cu. ft. of gas daily. 

Data compiled by the Rodessa Operators’ Committee re- 
veal that more than 60,000,000 cu. ft. of gas is going to 
waste daily in the field. The committee has recommended 
that ‘when a permanent order is issued acreage should be 
considered as a basis for calculating allowables.” The report 
stated further that the field has been hurt not only by pro- 
ducing oil with a high gas-oil ratio, but also by high oil 
allowables in the densely drilled areas. 


After hearing the petition of the Skelly 
Spacing Rule Oil —— og" of 4 10-acre 

, ' spacing plan for the Hunton lime area 
Considered of the Fitts Pool, Pontotoc County, 
Oklahoma, the Oklahoma Corporation Commission has taken 
the matter under advisement. Representatives of the peti- 
tioner, who stated that 12 companies interested in the pool 
are agreed upon the program, also suggested that drilling 
rules now in effect for the upper Simpson zone be applied to 
Hunton zone wells. Those angles of the petition involving 
the reclassification of the pool from Class D to Class C, and 
the establishment of a minimum. allowable, will be heard 
October 22. There may be no effort made to push hearings 
on the remainder of the case until next spring, it was indi- 
cated. 


Ten-Acre 
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Making Survey A Nation-wide survey is being made of 
of Stored crude oil stocks by the U. S. Bureay of 
Crude Mines, which may lead to higher stat 

production allowables, it is announce 
from Washington, D. C. Seventy major companies alread 
have received four questionnaires, and others are in th 
process of preparation. 


A. G. White, chief examiner of the petroleum economic 
division of the Bureau, explains that the investigation is fo, 
the purpose of determining whether the gasoline content of 
several million bbl. of crude carried over from year to yey 
has diminished to such an extent that they could be dis., 
counted in the Bureau’s monthly forecast of required cruk 
production to meet the estimated demand. 

Representatives of the Interstate Oil Compact Commission ( 
have complained that these stocks were partly dead, and me 
therefore, the Bureau should recommnd higher monthly fig. fee 


ures for producing states. White estimates that the task wil dec 
require until next summer to complete. the 
cro 

e In | 

gra 


; _ thr 
A geophysical survey has been made oi twe 


the Riacho Doce area near Maceio ani oth 
submitted to the governor of Alagos,  S 
Brazil, indicating that the district ha Ave 


Oil Prospects 
For Alagoas, 
Brazil 


s ‘ . | SIC 
excellent prospects for oil production. The following is; os 
free translation of the summary of the report: Oil 


“Considering that no indication contrary to the existence 
of petroleum was encountered in the Riacho Doce area, and Vor 
considering that the various conditions considered necessary how 
by petroleum experts are manifest and in some cases vey Met 
favorably present, it is our opinion that the state has good ©, 


. =, cate 
reasons for its hopes of petroleum in the Riacho Doce area” ma, 


feet 


Indications of the existence of petroleum in Rio Largo, 84S 
some 30 kilometers to the northwest of Riacho Doce, als ell 
° ° ve 
have been reported within recent weeks. bres 
Har 
e up ; 

time 
thro 


Important Superior Judge Palmer of Los Ange sure 
es ° handed down a decision recently thats Was 
Decision in es estin 
of importance to those interested ® p14 


Well-Drift drifted and intentionally whipstoc! on a 
Case wells. The decision was given in theca that 
of Alphonzo E. Bell Corporation vs. t Feet 

Bell View Oil Syndicate. The action involved $3,500.00! Bn 
that being the sum asked as damages by the plaintiff wi Soon 
charged that the defendant had permitted two of its wes ing ; 
to drift beyond its own property limits and be complete! _ 
under property of the corporation. ad. 
Judge Palmer ruled in favor of the Bell View Oil Synd: tonn 
cate and gave as the basis for his decision the followmg = Th 
(1) Since the wells were drilled in 1928 and 1929 the thr differ 
year statute of limitations applies; (2) the plaintiff apf 
ently had not been diligent in the protection of its int 
in the intervening time since the wells were drilled. 





Judge Palmer also stated, in making his decision, 1% 
cases of this kind the complaining party must show not 
that the wells drifted, but that the defendant's wells § 
duced more as a result of the drift, and that the complat 
party would have produced more oil had it not been 10 
conduct of the defendant. 
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World's Deepest 


«Commercial Well 


state 
need 
ready 


th OLD OCEAN FIELD OF TEXAS YIELDING 
omis PRODUCTION FROM DEPTH OF 9965 FEET 


1s for 

ent of 

0 Year By CHARLES LEYENDECKER, Staff Writer 

e dis. INTHE OIL WEEKLY « September 21, 1936 


crude 


HOUSTON. crude oil colg ¥ 
ission Ox September 11, when a well com- ae y ¥ ~ — La 
1, ang, menced yielding production from 9965 Ute a. 
ly fig feet, Old Ocean in Brazoria County, 


>= > , ‘ am Pad ; le 
§ §6Texas Gulf Coast, established itself as the ‘fh 
sk will deepest commercial oil producing field in diffid 8 
the world. The well, Harrison & Aber- 
crombie’s Armstrong Plantation 1, came @ « @ < 
a fi if e" 


in flowing 10 to 35 barrels an hour of 55 
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gravity oil and a large volume of gas 


ert 
through varied sizes all chokes frotm , ae 4 | 
ade of two sandse rR at Qe35-54) fect and the , FS, oe ft 
eio and. «Other at\Q9 eet. 7 ; ; ee - { ~t | 
Alagoas Since the summer of 1932, the Ventura * ; 
Avenue field of California has been con- 
» ~~ sidered the deepest commercial producing 
ing S82 area. It was at this time that Associated 
Oil Company completed Lloyd 83 at 9710 
feet. There is one well in the world pro- 
ducing from a greater depth than any at 
rea, aM Ventura Avenue or the one at Old Ocean, 
ecessaty however, it is not considered of com- 
ses Ven mercial value. This is Denver Producing 
we goo & Refining Company’s A-Dah-Noe 1, lo- 
, cated at Binger, Caddo County, Oklaho- 
ce area ma, which is yielding 50 barrels daily on 
° Largo gas-lift from below 10,000 feet. 
Joce, als The new world’s deepest commercial 
well is flowing with an unusually high 
pressure. After washing 2'4 hours, the 
Harrison & Abercrombie well had built 
up a pressure of 3200 pounds, at which 
time it was making 10 barrels hourly 


| through a ¥Y-inch chokgsRater the pres- 
s Angt® sure had increased to@@325)pounds and 
ly thats Was hecoming greater. ” e has been no 


estimate made of the well’s gas volume, 
but without doubt it is quite large. Even 
— apes ee 
pipstocs? On a small choke, the pressure is so strong 
n the cas that the gas does not burn until 7 to 10 
feet away from the mouth of a flare. 
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3,500,000 After washing, the well’s flow was 
ry 4 vi turned into a 500-pound s« parator, which 
intill W" Soon required that the rapidly accumutlat- 
f its wel ing ice he shoveled out. In order to climi- 
complett! hate the Present wastage of gas, the own- 
ers are rigging up 1000-pound, 500-pound 
and 125-pound separators, which wil he 
Oil Sync Connected in series to obtain full recovery 
following The 55 gravity oil heing produced is 
Y the thre different from the 67 gravity crude being 
tiff apf . d wo wel ar ’ 
its inte a @ 
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PROGRESS OF MAJOR PIPE LINE WORK. 


UITE an extensive construction program has been an- 
nounced by the Gulf Refining Company, Tulsa Pipe 
Line Division, for its line from Jenks, Oklahoma, station to 
Dublin, Indiana. Thirteen loops will be laid to the main line, 
a total of 287 miles, in order to increase the capacity of that 
portion of the system. The loops will be laid of 10-in. seam- 
less pipe, the same diameter as the original line constructed 
in 1930. The program, as announced, calls for two loops in 
Oklahoma, five in Missouri, three in Illinois, and three in 
Indiana. 
In addition, a 6 by 18 horizontal triplex pump will be in- 
stalled at each of the 12 stations between Jenks and Dublin, 
giving each a total of three such units. 


Plans, long delayed, for a pipe line between Oklahoma 
City and the Jesse area of Oklahoma have been partially 
completed. Right-of-way leases have been filed at Oklahoma 
City, it is stated. It is also said that, while a survey has been 
made for the line, no contract has been awarded for its con- 
struction. 


Contract for the erection of four new pumping stations, 
and alterations and additions to six existing stations, has been 
let by the Shell Oil Company to Lindgren and Swinerton, 
Inc., of Los Angeles and San Francisco. The stations will be 
a part of Shell’s enlarged pipe line facilities from the San 
Joaquin Valley oilfields to the Martinez refinery on San 
Francisco Bay. 

The same firm has the contract for laying Shell’s new pipe 
line between those points, which will be 304 miles in length 
and will cost $4,500,000. The four new pumping stations 
will be erected at Bakersfield, Wasco, Mid, and Kettleman. 
Work will start immediately. 


The Michigan-Toledo Pipe Line Company has announced 
certain additions to its system that will entail the expenditure 
of $150,000. The line runs from Mount Pleasant to Toledo 
and was completed last winter. From Mount Pleasant to the 
tank farm of the Pure Transportation Company in Green- 
dale Township a 6-in. line will be laid, a distance of 12 
miles. A new booster station will be erected on the main 
line near Lansing, Michigan, and a new pumping unit is to 
be installed at the Crystal Township terminal. 

@ 

Crude was moved from the Talco field of Texas through 
the Humble Pipe Line Company’s new line for the first 
time early this month. The 8-in. line, which joins the com- 
pany’s 10-in. carrier at Longview, is 65 miles in length. 
Since its completion drilling activity has been stimulated in 
the area. It had been necessary to store considerable of the 
field’s crude awaiting the completion of this outlet. 

* 


A survey is being made by the American Liberty Pipe 
Line Company for a 6-in. line from the Sulphur Bluff pool 
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in Hopkins County, Texas, through the Talco field, to con- 
nect with the company’s line in the East Texas field. The 
line will be 70 miles in length and the project includes the 
erection of pumping stations and tankage. The company 
already is constructing storage at Sulphur Bluff and Talco 
to handle the oil they will produce in the two fields. 

Dudley S. Golding and Clint W. Murchison are the heads 
of the Liberty Pipe Line Company. It is rumored also that 
they may lay a line from the Rodessa field to East Texas to 
tie in with their system. 


A contract has been let by J. F. Lucey, Ralph E. Fair, 
and Byrd-Frost, Inc., for the construction of a 6-in. 20-mile 
pipe line from the Talco field of Texas to a new refinery the 
group will erect at a site on the Cotton Belt Railroad. 


The LeFlore County Gas Company of Poteau, Oklahoma, 
will construct a 25-mile 8-in. pipe line with terminals at 
Red Oak, Oklahoma, and a point approximately ten miles 
work will 


of Poteau. Construction 


about Octobe 


northeast commence 
20 under the supervision of the owners. The 
line will be Lindewelded. 


To increase the capacity of its Rodessa pipe line from 
18,500 to 30,000 bbl. daily, the Magnolia Pipe Line Com- 
pany will install a third pumping unit at Rodessa and new 
stations at Dixie and Logansport. The crude is pumped to 
the company’s refinery at Beaumont, Texas, through the 8-in. 
Arkansas-Beaumont carrier. Equipment at the Dixie station 
will consist of two electric motors driving centrifugal 
pumps, and at the Logansport station will be installed three 
reciprocating pumps driven by gas engines. 

a 

The El Paso Natural Gas Company is laying a 8%-in. 
gas line from the company’s trunk line near Casa Grande, 
Arizona, to Ajo, a distance of 83 miles. Natural gas will be 
supplied to the latter point for industrial and municipal 
purposes. The line is being Lindewelded and when completed 
will be operated at 400-lb. pressure. 


A gas line to Rochester, New York, from fields in southern 
New York and northern Pennsylvania, has been authorized 
by the State Public Service Commission. The line will be laid 
by the Cabot Gas Corporation. It will be of 14-in. diameter 
pipe and will traverse Allegany, Wyoming, Livingston, and 
Monroe counties. 

e 


A pipe line system composed of 2-in., 3-in., 4-in., and 
6-in. pipe, is being laid from wells ten miles southwest of 
Holcomb, Kansas, to Scott City. A total of 60 miles of pipe 
will be laid. Peddicord & Erard, contractors of Pampa, Texas; 
are constructing the line for the Tri-County Pipe Line 


Company. 
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MULTI-FLAME 
LINDEWELDING 


makes 


DEPENDABLE WELDS 


Multi-Flame Lindewelding on the Texas Empire pipe 
line in Kansas. 









































he 
W'.. Multi-Flame Lindewelding, you can develop 
the full strength of the pipe itself in every weld, 
ym even where the tensile strength is as high as 110,000 lb. 
n- . 
ra per sq. in. 
* Multi-Flame Lindewelding utilizes a backhand tech- 
in. nique and a special multi-flame head which preheats the 
- vee and post-heats the completed weld. This assures thor- 
e ough bonding of the base material with the weld metal 
— , , and makes the Lindeweld unusually tough and ductile. 
Tack-welding in preparation for Multi-Flame ee “ ‘ 
Lindewelding. Strength, toughness and ductility are uniformly obtain- 
i ' able in the Multi-Flame Lindeweld even under varied field 
de, | conditions. Multi-Flame Lindewelding has been proved by 
be results on more than 6,000 miles of pipe lines. 
a Why not have the benefits of Multi-Flame Lindewelding 
te 
on your next project? Help in organizing and training for 
this better method is available from a Linde office near you. 
aa — Write or phone for complete information. The Linde Air 
zed aq Products Company, Unit of Union Carbide and Carbon 
laid , Corporation, New York and principal cities. 
we Close-up of Multi-Flame Lindewelding, show- 
ing preheating flames and main flame. 
and 
, Everything for Oxy-Acetylene Welding and Cutting 
st of PRODUCTS OF UNITS OF 
pipe <a qunnnsenneenasicaspiiatasit 
ae LINDE OXYGEN * PREST-O-LITE ACETYLENE « OXWELD APPARATUS AND SUPPLIES FROM LCL LINDE UNION CARBIDE 
Line : aaah conreaannal 
tL bee 
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SHOWING of oil in its No. 33-2 well gives the Reserve 

Oil Company hope of opening a new field in the Tejon 
area of Kern County, California. At a depth of 4474 ft. the 
test flowed at a rate of 25 bbl. per hour, but at 4518 ft. 
bottom water was encountered and it became necessary to 
plug back to 4474 feet. At that depth the hole was com- 
pleted and a 6%%-in. liner set; however, mechanical trouble 
prevented a successful completion. This difficulty will be 
overcome in time, and officials of the company expect a com- 
mercial producer. 

e 


Prospects of opening a Sundance oil pool on the Thorn- 
burg gas structure in Moffat County, northwestern Colo- 
rado, 25 miles south of Craig, are indicated by Continental 
Oil Company’s No. 1 Henderson. Saturated cores were re- 
covered between 2555-75 feet. At 2550 ft. 5-in. casing was 
set and 2-in. tubing was run preparatory to swabbing down 
and testing. 


Completed at a total depth of 3315 ft., and swabbing 
96 bbl. on the initial test, H. F. Patterson’s No. 1 Chatter- 
ton has extended the Cut Bank field of Montana three miles 
to the southwest. The test also served to add approximately 
5000 acres to the proved area of the field. 


The finding of deep production on the flanks of the Jen- 
nings field of Leuisiana likely will add several million bbl. 
of oil to the reserve, and result in a drilling campaign in 
that area. The Jennings field was the first to produce oil in 
the Louisiana Gulf Coast. On the southwest side of the field 
the Superior Oil Producing Company completed No. 1 
Leckelt at a depth of 6380 ft. in shale. The well produced 
556 bbl. per day through 11/64-in. choke on the initial 
test. On the scutheast flank of the field the Shell Petroleum 
Corporation has completed No. 1 Conover at 7530 feet. 


Two new fields have been added to Southwest Texas’ total 
within the last several days, one in Goliad County, the other 
in Jim Wells County. In Goliad County, No. 1 Langrebe 
of the California Company, a wildcat, was drilled to a depth 
of 5060 ft., then plugged back and completed at 4802-12 ft,, 
flowing an estimated 125 bbl. daily. No. 1 Bennett of Tom 
Graham in Jim Wells County, two miles west of the Pre. 
mont field, made five bbl. an hour through a small choke 
after being completed at a total depth of 2365 feet. 


Northwest of Chase in Rice County, Kansas, a new pool 
has been opened by John Stark and the Weaver Drilling 
Company. No. 1 Doran, a wildcat, was brought in making 
194 bbl. of oil, producing from the Arbuckle lime at a depth 
of 3211 feet. Another pool has been discovered in the same 
county, northwest of the Hauschild pool, by Sage and Doug. 
las’ No. 1. The well is drilled to a total depth of 3470 feet. 


A new pool for Gladwin County, Michigan, appeared 
likely when No. 1 Crigano of Goll, Graves and Mechling, 
Inc., was brought in recently, swabbing 25 bbl. the first day 
and 20 bbl. two days later. The wildcat is four and one-half 
miles south of the original Beaverton pool. Production is 
from the Dundee lime at a total depth of 3890 feet. 


No. 1 M. K. Graham of Helmerich and Payne, seven miles 
northeast of Graham in Young County, Texas, has been 
brought in making an estimated 250 bbl. of oil per day. 
The test drilled 14 ft. of sand encountered at a depth of 


3617 feet. 
) 


Prospects for a new deep pay in the cld Cement pool of 
Caddo County, Oklahoma, is provided by No. 10 Wade of 
the Ohio Oil Company and Ramsey Petroleum Company. It 
is on the north edge of the pool and is nearing 7000 ft. in 
depth. Showings of gas and oil have been obtained. 








DAILY CRUDE OIL PRODUCTION 
AVERAGE CRUDE PRICES Data Supplied by A.P.I. 
° P (Figures in Barrels) 

California Louisiana B. of M 

~@ ° 
Kettleman ; Gulf Coast $ .82-1.22 Dept. of Week Week Week 
Hills $1.22-1.43 y Interior Ended Ended Ended 
Playa Del Rey 1.10 North Calculations Oct. 3, Aus. 29, — 
q Louisiana 86-1.10 (Sepfemer) = sae - 1936 Lapel 
Coalinga -70-.90 . _ Oklahoma 563,000 547,500 572,300 475,45 
: . . . € err 5) ) 57.806 79 4 3,450 
Signal Hill 1.10 Illinois 1.23 | Kansa 160,000 157,800 172,450 _ 148 
- Panhiundle Texas 61,300 64,050 59,0 y 
Montana 1.35 Kentucky 1.23 Manth Texan 61,100 61,450 rasp 
j West Central Texas 27,400 26,550 20,600 
Wyoming 1.10 Indiana 1.12 | West Texas 172,350 182,150 155,400 
Colorado 1.00-1.10 c East Central Texas 70,800 61,450 13,900 
ies Sita 71 Ohio East Texas _ 136,550 134,300 124,600 
NEW WeXICO -75-1.00 Lima 1.15 Southwest Texas $4,350 87,400 Rees 
Texas : Coastal Texas 255,350 260,250 __190,200 
é Michigan .70-1.32 TOTAL TEXAS 1,123,900 1,169,200 1,019,700 
North Central .84-1.08 Sr a North Louisiana 78,000 27,650 
Panhandle .81-.98 Pennsylv anla Coastal Louisiana 157,700 750 122,150 
West Texas 15-.95 Bradford 2.45 TOTAL LOUISIANA 186.200 235,700 233,950 eT 
" 017 Arkansas 30,500 28 200 29,100 30,200 
Gulf Coast .85-1.30 Southwest 2.17 | Eastern 107,100 114,550 113,700 mr 
E 915 Michigan 31,30 29,750 31,250 53,000 
Darst Creek .88-1.22 ureka 2.12 Wyoming 37,200 41,250 41,550 41,200 
East Texas 1.15 Buckeye 1.97 | Montana 13,500 15,750 18,750 as 
‘ . Colorado 4,500 4,900 4,850 Py 
Kansas 1.10 Corning 1.42 New Mexico 71,600 79,100 78,050 __ 56,18 
Oklahoma 1.10 West Virginia 1.67 ae OF Sie 9 992,100 
- a SALIF. 2,228,800 2,423,700 2,473,550 _2,08%—— 
Arkansas .75-.80 Canada 2.10-2.17 | California 535,200 ~ 564,100 558,500 __ 627,00 
TOTAL U. S. “2,864,000 2.987.800 3,032,050 2,719,600 

2,864, 2,987, 
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U. S. Daily Average Production 
for the Past Twelve Months 
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Daily Average Crude Runs to Stills 
for the Past Twelve Months 
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U. S. Crude Oil Stocks for the 
Past Twelve Months 
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Gasoline Stocks in U. S. Refineries 
for the Past Twelve Months 
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Above statistics furnished by the American Petroleum Institute. 
. . . . . 
Summarized Operations in Active Fields for September, 1936 
| | | | 
> . , > mn _ Drilling Depth of | No. Casing Gravity Type of 
FIELDs Completions | Producers Locations ‘ells Production Strings of Oil Tool Used 
Texas 
East Texas 139 132 40 110 3500-3700 2 40 Rotary 
Duval County 97 86 24 45 1554-2900 2 22 Rotary 
Archer County 30 12 s 19 660-1800 1 or 2 40 Rot.-Cab. 
Panhandle 64 62 39 146 1700-3900 2 40 Rotary 
Refugio County 14 12 3 9 4900-5900 2 38 Rotary 
Nueces County 7 67 10 49 3922-5878 2or3 21-54 Rotary 
San Patricio County 22 18 3 11 3987-6141 2 23-65 Rotary 
Sam Fordyce... 8 6 2 6 | 2833-3200 2 21.5 Rotary 
a 30 »g 19 31 4230-4361 2 16-24 Rotary 
OKLAHOMA 
Oklahoma City 21 19 5 14 6450-6682 3 39 Rotary 
Fitts Field 42 35 13 49 1800-4488 2 or3 38 Rotary 
Osage County : 34 27 6 30 380-2850 2 37 . 5-40 Rot.-Cab. 
KANSAS 
McPherson Counts i) 5 4 18 2900-4300 2 38 Rot.-Cab. 
Russel! County 20 25 8 34 2926-34235 2 and 5 32-37 ttot.-Cab. 
Rice County... 35 28 8 30 3222-4085 2and 5 42-48 Rot.-Cab. 
Reno County 23 17 3 27 3300-4375 2 and 5 42-48 Rot.-Cab. 
LovIsIANA-TEXAS 
Rodessa. . . 45 44 9 64 5950-6450 3 39 Rotary 
CALIFORNIA 
Kettleman Hills. . 6 6 2 17 8300-8730 3 or 4 40 Rotary 
Midway-Sunset 13 12 13 22 1400-3100 1 and 2 11-30 Rot.-Cab. 
Mountain View 5 5 6 12 5200-6000 2 20-40 Rotary 
Montebello. . . 4 4 5 15 5000 2 36 Rotary 
Round Mountain 5 5 6 7 1600-2400 1 16-18 Rotary 
Kern 3 2 9 Ss 1000-1200 l 12-15 Rotary 
7 . . . 
Field Activities by States for September, 1936 
STATE Completions Producers Locations Rigs | Drilling Wells Production, 1935 
September August September August September August September August September August (In Barrels) 
Arkansas. . . 6 13 2 1 7 10 6 7 30 32 11,140,750 
California 92 65 82 ) o4 113 107 104 252 281 207,899,480 
Colorado. . . 2 2 5 4 31 34 1,565,150 
Illinois... . .. 9 10 4 6 27 24 16 18 4,352,000 
Indiana. . . , 7 10 4 6 ; 4 3 28 27 762,000 
LaNSas. .. 190 141 146 100 114 189 45 4° 325 338 53,013,450 
Kentucky... ... 28 33 25 26 6 5 22 18 4,860,000 
Louisiana 124 85 104 70 98 102 40 45 173 187 50,299,950 
Michigan. ... 81 63 34 42 45 78 70 67 121 131 15,661,350 
Mississippi ; 4 3 XQ 9 Gas. Prod 
Montana. . 33 16 27 13 7 10 62 64 4,304,100 
New Mexico 57 30 34 48 18 20 104 108 19,195,500 
bee, York 3 1 5 6 3.191.900 
Oklahons 170 148 115 141 52 64 190 203 4,234,000 
p a roma , 276 252 207 197 192 266 79 70 506 548 181,152,050 
Tounsy-vania 25 i8 127 132 14,478,000 
West Vizg 1192 1027 931 820 1240 1632 578 620 1714 1812 377,747,205 
vw 37 64 31 52 45 30 168 149 3,818,400 
yoming 12 13 9 9 6 7 59 63 13,390,100 
Totals 316 1984 1796 1580 1790 2390 1127 1147 3941 4160 970,995 335 
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THE MONTH'S ACTIVITIES IN 


REFINING 





Percent Refinery Capacity Operated 


Western Division, 70.1 Percent 


Central Division, 72.7 Percent 


Eastern Division, 84 Percent 





REFINERY of 3500-bbl. capacity, and estimated to 
A evs: approximately $300,000, will be erected in the 
Talco field of Texas, it has been announced. Interested in the 
project are J. F. Lucey, Ralph E. Fair, D. Harold Byrd, and 
Jack Frost, all of Dallas. The latest type cracking equipment 
will be installed. 
@ 


A new refinery and terminal is being constructed on the 
Corpus Christi, Texas, ship channel. The project is an ex- 
tensive One costing approximately $1,000,000. The refinery 
will have a daily capacity of 6000 bbl., and will be a combi- 
nation cracking and skimming unit. The terminal will have 
a capacity of 50,000 barrels. Owners of the refinery and 
terminal are the Petrol Coastal Refining Company headed 
by Peter P. Prunty and associates of New York City. 


The Shell Petroleum Corporation is installing a steam- 
generating plant at its Houston, Texas, refinery. Two steam 
generators, each generating 140,000 Ib. of steam per hour 
at 500 lb. pressure, have been ordered. The units will be in- 
stalled in the open, without covering, an innovation in boiler 
house practice. The Henry Vogt Company is making the 
installation on a turnkey basis. 


The Terminal Refining Company is constructing a 2500- 
bbl. skimming plant at 


will have a capacity for producing 45,000 gal. of propane 
daily and 7500 gal. of butane. 
eo 
Ypiranga, S. A., Companhia Brasilera de Petroleo is the 
name of a firm recently organized by Brazilian and Urv- 
guayan capital to refine and distribute petroleum products 
in the vicinity of Rio Grande, Brazil. Crude will be obtained 
from Peruvian fields and other fields along the western coast 
of South America. 
a 
A gasoline plant for blending natural gasoline with crude 
oil is being erected at Corpus Christi, Texas, by Hanlon- 
Buchanan, Inc., of Tulsa, Oklahoma, that will cost approx- 
imately $100,000. 
o 
The Arkansas-Louisiana Gas Company expects to have its 
natural gasoline plant, now under construction in the Sligo 
gas field of Bossier Parish, in operation by the first of 1937. 
It will be of the absorption type and will have a daily ca- 
pacity of 15,000,000 cu. ft. of gas, manufacturing approx- 
imately 6,000 gal. of gasoline per day. 
a 


The Ecco Oil Corporation has been formed for the pur- 
pose of erecting a blending and absorption gasoline plant in 
the Sibley field of Webster Parish, Louisiana. The organizers 
are a group of Shreveport men headed by J. P. Evans as pres- 
ident. Other officers of the company are Jack Coast, vice- 
president, and H. R. Scivally, secretary-treasurer, the officers 
and W. J. Hobby forming the board of directors. 

@ 

Leonard Refineries, Inc., of Alma, Michigan are adding a 

new Dubbs cracking unit 





Corpus Christi, Texas. It 
is on a site west of the 
city near the ship channel. 
A terminal will be con- 


Crude Runs to Stills, Gasoline and Gas Fuel Oil Stocks 
Week Ended October 3, 1936 
A.P.I. Figures 


(Figures in Barrels of 42 Gallons Each) 


to their refinery. The unit 
will have a capacity of 
1200 bbl. daily and will be 
completed about January | 





structed at the refinery for — — ~— 











. . Percent Total Gas and . 
the storing of crude oil Percent Daily Operated Motor Fuel Oil nant 
DISTRICT Potential Avg. Crude of Total Fuel Stocks Stocks The Magnolia Petroleum 
and refined products. Capacity Runs to Capacity Thousands Thousands : < ‘lips 
H ij h Reporting Stills Reporting of Bbl. of Bbl. Company and the Phi Ips 
eading the company are $$ $_______— 7 — - ed : ; 
TC zs Ardl Pgh . Eest Coast 100.0 513,000 83.8 16,130 12,463 Petroleum Company, as 3 
° . ivic“Ardie o cago Appalachian 94.8 103,000 70.5 2,041 627 ‘% ba. nll con- 
6 Ind., Ill., Ky 96.1 134,000 97.7 5,184 6,445 joint proposition, will ” 
and A. R. Matthews of Okla., Kans., Mo. 84.8 278,000 72.4 5,542 3,541 struct a natural gasoline 
- . Inland Texas 48.5 117,000 73.1 1,384 1,718 A f 
Fort Worth, Texas. Texas Gulf 97.0 622.000 87.6 6,924 5,646 plant and carbon black 
La. Gulf 96.4 115,000 70.6 1,555 2,369 A . 
ms No. La.-Ark £0.0 13,000 59.7 277 359 plant in Moore County; 
Rocky Mt. 61.9 15,000 75.0 759 772 . “ill 
: : dickaetanes Ssaanien Pee aeaianiants Texas. The Magnolia w! 
The Tide Water Oil California 92.6 515,000 65.3 11.736 73,462 —_— sasoline plant of 
’ Reported 49.8 2,785,000 78.7 54,532 110,402 erect a gasoline p 
. " : 4 , or “™ “@ “te 215,000 "3 O78 2,310 il 1 
Company will install a pro- aes Gate as, 30,000,000-cu. ft. daily 
pane-butane rectification “a+ aot Ry iain ot Aae aennes capacity, and Phillips wil 
plant at its Bayonne, New US: Svt. 26. "26 2,990,000 56,472 112,504 construct a carbon black § 
¢ J. . OT M. ae ° 
Jersey, refinery. It is an- “Oct. 3, °35 **2,746,000 51,185 110,123 plant to utilize the residut 
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Fig. I—A simple case of waves reflected from stratum 
A-B and returning to four receptors. If the times required 
for the waves to reach any two receptors are accurately 
determined and the velocity of propagation is known, the 
position of the stratum A-B may be accurately located. 
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By 
WALLACE A. SAWDON 


Petroleum Engineer, Los Angeles 


Elastic Wave Exploration 

Involves a New Reflection 

System with Controlled 
Directional Sensitivity 
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New Geophysical Method Provides 
Reliable Data for Structure Mapping 
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ne there is no need for 
immediate increased oil produc- 
tion in the United States, the fact 
remains that new fields must be dis- 
covered if this ccuntry is to maintain 
its present supply of crude. Estimates 
place our known reserves at from ten 
to thirteen billion barrels; but with a 
production of a billion barrels a year 
this does not mean that we are assured 
of a yearly production of that amount 
for the next ten or thirteen years. New 
areas must be found for the mere main- 
tenance of such production; and it is 
generally conceded that geophysical 
prospecting will play an ever-increas- 
ing part in the discovery of those 
needed areas. 

The various geophysical methods 
that have been developed all have been 
more or less successful in locating pos- 
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Fig. 2—This illustrates a simple but suffici- 
ently accurate method for locating stratum 
A-B when the apparent angle of arrival and 
the total travel distance are known. S repre- 
sents the shot and R the point in the recep- 
tor group to which the total travel distance 
is referred. The total travel distance RS' is 
laid out at the proper angle of arrival 'X" 
and A-B, the perpendicular bi-sector of S-S' 
is drawn. 
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Fig. 3 (Right)—Showing the effect on the 
summation of records by the angle at which 
the wave-trains reach the surface. 





sible oil-bearing structures. During the 
past few years, however, the seismo- 
graph probably has been most widely 
used; yet the seismic method as gen- 
erally applied frequently will supply 
data that are too confusing for close 
interpretation. It is for this reason that 
a new method that segregates the re- 
flected waves and permits their proper 
identification was developed by the 
Rieber Laboratory in Los Angeles, Cali- 
fornia. It has been named the Rieber 
Geo-Sonograph method. 

As in the ordinary seismograph pro- 
cedure, this new method utilizes the 
discharge of a shot at one point and 
picks up the reflected waves at other 
points at known distances from the 
shot. Including the manner of record- 
ing the wave impulses, the method dif- 
fers radically from that point on in 
accumulation, presentation, and inter- 
pretation of data. 


All seismograph methods of determ- 
ining subsurface geology are based on 
the assumption that elastic waves set 
up by an explosion near the earth’s 
surface are reflected from subsurface 
strata and return to receiving stations 
near the shot. At these receiving sta- 





Fig. 4 (Right)—The distorted and weak- 
ened summation record ‘caused by wave- 
trains reaching the individual geophones at 
different times when the waves return to the 
surface at an angle is shown on the left. On 
the right is a theoretical arrangement of the 
geophones to rectify this condition and give 
a true summation of the wave-trains. 
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tions are placed geophones that record 
the wave-train. The relative time of 
arrival of a wave-train at different re- 
ceptors determines its apparent angle 
of arrival from the earth and the total 
time of travel determines its total dis- 
tance traveled in the earth. The object 
of all seismograph methods therefore 
is the accurate determination of the 
times of arrival of reflected wave 
trains at several receiving stations. A 
simple condition is shown in Figs. 1 
and 2. 

A number of seismograph methods 
record the wave-train by means of an 
oscillograph, which presents a summa- 
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Fig. 5 (Left) —The sound track film is placed 
in this analyser, which automatically records 
from the film summation traces of wave- 
trains for successive angles of reception. 
These traces can be seen being made on the 
large revolving drum by the transcribing pen. 
The film itself and the visual record made 
from it are shown in Fig. 9. 


tion of the impulses picked up by 3 
number of geophones at the receiving 
station. When the reflected waves reach 
the geophones in a direction normal to 
the surface, this summation gives 4 
clear record, as shown to the left in 
Fig. 3. When the waves reach the 
surface at an angle, however, the sun- 
mation may be even less definable than 
for any one geophone as the drawing 0 
the right of Fig. 3 clearly indicates 
This condition might be corrected by 
placing the geophone in the earth on 
line normal to the direction of the 
wave, as shown in Fig. 4. Obviously, 
however, this is impossible; moreovet 
the geophysical operation would be 
unnecessary were the angle known 
advance. 

With the new reflection system this 
obstacle is overcome by the method 0! 
recording and the means provided for 
transferring the field record into a V* 
ual record for use. Ten receptors af 
arranged in an appropriate pattern on 
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Fig. 6 (Left) —By adjusting the apertures in 
the analyser as here indicated, the wave- 
trains can be put in phase and the same 
result obtained as shown to the right in Fig. 4. 


Fig. 8 (Below)—Showing the effect of a fault 
where diffracted and reflected waves may 
reach the receptors at equal times. 
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Condition Causing Simultaneous Wave Arrivals 
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Fig. 7—Even a simple syncline returns waves 
to the receptors from more than one direc- 
tion at the same time. 
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the earth’s surface and the wave im- 
pulses picked up by all ten receptors 
are photographed on a strip of 35-mm. 
film in the form of ten sound tracks. 
Though this variable density record on 
the film may be inspected visually, it is 
especially adapted to electro-optical 
analysis and therefore is run through 
a specially designed apparatus that sums 
up the wave impulses and records them 
in a clearly defined line. By means of 
this analyser, the difference in time of 
arrival at successive receptors and the 
total travel time to any point in the 
receptor group may be found mechan- 
ically from the variable density record 
without the intervention of human ob- 
servational errors. 


The automatic optical analyser is 
shown in Fig. 5. The strip of film with 
the ten variable density tracks is run 
before ten apertures and the variable 
density tracks are reproduced as vary- 
ing electrical currents. These currents 
then actuate a pen arm that tran- 
scribes the summation of the wave- 
trains Onto a strip of paper, which is 
revolved on a drum under the pen in 
synchronism with the film as it passes 
before the apertures. Controlled direc- 
tion selection also is provided in the 
analyser, as will be described later. 
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Each of the ten variable density 
tracks on the film may be reproduced 
as a varying electrical current in a 
manner similar to that employed in re- 
producing sound in the theater. The 
time at which any part of the wave is 
reproduced depends upon the position 
along the film at which reproduction 
takes place. In running the film through 


the analyser, an aperture is provided 
for each variable density track and by 
varying the position of these apertures 
as shown in Fig. 6, the reproduced elec- 
trical waves may be placed in any de- 
sired phase difference. Thus the sum 
of the waves on all the tracks in any 
phase relation may be obtained by 
properly moving the points of repro- 





Fig. 9—Geo-sonograph variable density 
film record. 


Geo-Sonograph cumulative analysis record. 
Angle of arrival in earth. 
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ducticn of each track and adding the 
electrical waves with the phase rela- 
tion so introduced. By so placing the 
apertures in echelon as shown in Fig. 6, 
the same result is obtained as shown to 
the right in Fig. 4. 

One simple wave-train reflected by 
a stratum is seldom found in actual 
practice, however. As illustrative of 
what happens when waves arrive from 
more than one direction, a simple syn- 
cline as shown in Fig. 7 will suffice. 
With this illustration in mind, the ge- 
‘clogist and petroleum engineer un- 
doubtedly will think of a great number 
of other subsurface conditions from 
which this same confusing multiplicity 
of directions would be imparted to re- 
turning waves. Then there may be 
diffracted waves as well as reflected 
waves as in the case of a fault as illus- 
trated in Fig. 8. In regions of sharp 
folding or of general unconformity the 
reflections will arrive from many direc- 
tions, the time of arrival often being 
simultaneous. This results in the mask- 
ing of many waves that are important 
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Top photo—The shot 






Below—Recording truck showing the 
cable reels arranged on the side with 
a folding cover to protect them 
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Fig. 10—The method of interpreting the 
analyser strip is here indicated. 
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and sometimes in the identification of 
waves that are of less importance than 
some of the lest waves. The effect of the 
simultaneous arrival of a group of 
waves from different directions naty. 
rally is dificult to analyze visually, 


This condition of a number of waves 
traveling in the same medium at the 
same time can be compared to carrier 
waves in the ether. A radio set with. 
out tuning would receive from the 
ether so many interlocking sounds that 
the ear would be unable to identify any 
of them separately. Analogous to tun- 
ing out unwanted waves on the radio 
is the manner in which definite wave- 
trains can be isolated by the analyser, 
The radio waves in the ether have dif- 
ferent, tunable vibratory frequencies 
by which one may be selected. Wave 
groups returning from the earth as re- 
flections from an explosion, however, 
do not differ materially in frequency; 
but they do differ in direction. . 

A directionally sensitive receiving 
means therefore was incorporated in 
the analyser. The trace of the summa- 
tion of the wave impulses recorded as 
variable densities on the film is made 
on the analyser strip for one direction 
in space. After this is completed, the 
analyser automatically sets itself for a 
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similar trace at another angle. For a 
satisfactory average working result, 
about 40 trips through the analyser are 
necessary for each record unless pre- 
vious tecords show that it is unneces- 
sary. A typical analyser strip together 
with the film from which it was re- 
produced is shown in Fig. 9. 

The interpretation of the records 
made is done by a trained force with 
highly perfected equipment. In Fig. 10 


is shown a short section of an analyser 


A water-flood power *- 
plant in Pennsylvania 
operated by the Ni- 
agara Oil Company 


& 


and equipped with 
submerged coils in the 
flood-pump supply 
tank so that water can 
also be utilized for en- 


gine-cooling 


Cooling 


record on which have been marked two 
reflections arriving almost simul- 


taneously but from different angular 
directions. Below the record is a dia- 


gram showing the reconstructed sec- 
tion of structure in which the sources 
of these two reflections have been 
plotted. The data from which geologi- 
cal conclusions are based and from 
which structural maps are compiled are 
furnished in both cross-section and 


plan. 


Field Operations 


The field crew used in this new 
method of geophysical exploration is 
about equivalent in numbers to that 
used in other reflection work. The drill- 
ing requirements also are about the 
same except that shallower shot holes 
may be used with the new method. The 
speed of operation in the field probably 
is a little greater than that obtainable 
with the other reflection methods. 





Engine Jackets With Water-Flood Water 


Dual Use of Water Is Economical Practice in Bradford Field 


W ATER ordinarily used in the 

Bradford Field for flooding the 
sand in secondary producing methods 
is always cool, so that any increase in 
temperature does not affect its value 
tor this purpose. Niagara Oil Com- 
pany has taken advantage of this situ- 
ation by utilizing the low temperature 
of the flooding water to cool the water 
used in engine jackets. This was done 
by laying a series of coils in the flood 
Pump suction supply tank so that a 
closed system was established for the 
jacket water, 

Treated water is used for flooding 
the sand, and exceptional care is exer- 
cised at all times to prevent contami- 
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nation of it by foreign matter, pipe 
scale, or other impurities that might 
in time cause a film to form on the 
face of the sand at the bottom of the 
well. Using this water direct in the 
jackets of the Diesels would not be 
detrimental were it not for the fact 
that some of the metal from the 
cylinders might find its way into the 
well in the form of oxide. 

The coils used for cooling the the 
jacket water are placed in the pump 
supply tank in such a manner that 
adequate circulation can be obtained 
by the water as it flows into the tank 
and is removed from the suction line 
at the base. The closed system is kept 


filled by the addition of the necessary 
amount of water, which is drawn from 
the supply tank to make up any defi- 
ciency. A circulating pump is used for 
each engine, which is driven from a 
belt in the usual manner where this 
type of pump is employed. 

A sufficient volume of water is 
handled by the flood pumps to in- 
sure adequate temperatures on the 
closed system of jacket cooling water, 
without raising the temperature of the 
flood water appreciably. By using this 
system, the cost of construction has 
been kept down, where otherwise a 
separate tank with a louvre tower 
would need to be used for cooling. 














Exterior view of engine room, Rodessa Compressor Station of United Gas Public Service Company 


Two-Stage Compressor Station Completed 


at Rodessa 


By 
FRANK H. LOVE 


NE of the largest and most mod- 
ern compressor stations in the 
South, and among the largest of the 2- 
stage plants in the United States, is 
being completed in the Rodessa field 
of Louisiana by the United Gas Public 
Service Company. Identified as the 
Redessa Compressor Station, and cap- 
able of handling 60,000,000 cu. ft. of 
gas daily, the plant will, after com- 
pressing the gas to 450-lb. pressure, 
boost it to the Myrtis gasoline plant of 
the same company where it will be 
processed and the residue sold commer- 
cially. The latter plant is being en- 
larged to handle a greatly increased 
volume, and with these two projects 
placed in operation considerable gas 
now being wasted in the Rodessa field 
will be utilized. 

In constructing the Rodessa com- 
pressor station officials of the company 
have been motivated by a desire to 
erect a plant up-to-date and efficient in 
every respect, and their purpose has 
been admirably attained. The main 
compressor units, auxiliary equipment, 
the piping layout, housing facilities for 
the operating crew, etc., all conform to 
the latest design and practice. 

The engine rcom houses eight 1000- 
hp., horizontal, double-acting, twin- 
tandem engines direct-connected to 2- 
stage compressors. Low-stage compres- 
sor cylinders are 201% in. by 36 in. 
and the high-stage cylinders are 1212 
in. by 36 inches. The latter were de- 
signed for a working pressure of 500 
lb. and the former for a working pres- 
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New Plant of United Gas Public Service Company is 
Among Largest of its Type in the United States — 
Capable of Handling 60,000,000 cu. ft. of Gas Daily 


sure of 175 pounds. All units are 
securely bolted to heavy concrete 
foundations. Provision has been made 
for the installation when needed of four 
additional units of the same size. 

Each engine is equipped with an ef- 
ficient system of lubrication. It is of 
the forced-feed type with the oil pump 
operated off the engine. All oil is centri- 
fuged and used until its lubricating 
properties are exhausted. For this pur- 
pose a centrifuge and oil pump are 
housed in a steel-covered building in 
close proximity to the engine room. 
When the oil has been reclaimed it is 
pumped back into the lubricating sys- 
tem of the plant. A 10-ft. by 30-ft. 
horizontal lube oil tank is situated be- 
tween the centrifuge building and in- 
coming scrubber, used for the storage 
of fresh oil. 

Engine jacket water is cooled by be- 
ing circulated from the engines to a 
concrete hot well, 20 ft. by 20 ft. by 
10 ft., from where it is pumped over 
the cocling tower and to the cold well 
(of the same dimensions as the hot 
well) situated at one end of the tower. 
From this well it is picked up by a 
suction pump and discharged to the 
engines to complete the cycle. 

The cooling tower is of the enclosed 
type, measuring 175 ft. in length and 
52 ft. in height. At its base, but on the 
outside, are four interstage gas scrub- 
bers, the two used on intermediate- 
stage compression being five ft. in 
diameter by 25 ft. high, and the two 
employed on high-stage compression 
three ft. in diameter by 20 ft. in height. 


Within the base of the cooling tower 
are 18 open-type 2-pass gas coolers. 

Adequate auxiliary equipment, such 
as generators, water circulation pumps, 
etc., are provided, being housed in a 
building of steel construction 81 ft. by 
31 ft. by 20 feet. In this structure are 
two 250-hp. vertical compressors and 
to each engine is direct-connected a 
175-kw. generator that supplies power 
for the operation of the plant, includ- 
ing lighting of the cottages, station 
buildings and grounds, for motors driv- 
ing pumps and the oil centrifuge, and 
for the ignition on engines. In the 
auxiliary building also are four centri- 
fugal pumps for water circulation, 
driven by 60-hp. motors and each hav- 
ing a capacity of 1500 gal. per minute. 
In addition there are two air compres 
sors to supply starting air for the 
engines, providing 250-lb. air pressure 
for this purpose. 

The flow of gas through the plant 
follows a course that is conventional 
in most respects. All gas is metered a 
the wells, being taken off the separators 
and received at the station at 50-b. 
pressure. It is then boosted through two 
stages of compression to a discharge 
pressure of 450 pounds. On the low 
stage of compression, suction and dis- 
charge headers are 24 in., while on the 
high stage the suction header is 24 ™ 
and discharge header 18 inches. The 
station discharge to the Myrtis gasoline 
plant is through a 16-in. line. The low- 
stage suction header is looped to allow 
for the intake of a maximum volume 
of gas. Gas from the Louisiana am 
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Gas is received at 50-lb. and dis- 
charged at 450-Ib. pressure by eight 
1000-hp. compressors 
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Texas sides of the field is handled by 
separate scrubbers, the latter being 
seven ft. in diameter by 25 ft. high. 
The plant is amply provided with inlet 
and outlet valves, all remotely con- 
trolled. 

Water required in the operation of 
the station, and that used domestically 
at the camp, is obtained from four 
wells within the grounds, all approxi- 
mately 650 ft. in depth and flowed 
by gas injection. On the camp site is 
a 5000-gal. steel tank to which the 
water is pumped, from whence it is 
discharged to the 16 modern cottages 
provided for the operating personnel. 
Adjacent to the auxiliary building is a 
6000-gal. capacity overhead water tank 
for surge. A concrete basin alongside is 
employed to settle out sand discharged 
from the wells with the water. From 
this basin the water is boosted to the 
domestic tank by a 6 by 4 by 6 gas- 
engine driven pump. 

One feature of the plant is the 
spacious, well-lighted, well-ventilated 
main compressor room. This structure, 
230 ft. in length, 70 ft. in width, and 
20 ft. high, is of steel construction for 
the most part, the exception being that 
the walls are of brick up to the sashes. 
Large windows on the sides and ends 
provide ample natural lighting, and 
electric lighting equipment for nights 
and cloudy days is entirely adequate. 
The building has a full basement in 
which is found the piping layout for 
the exhaust, intake air, fuel gas, start- 
ing air, and lubricating lines to the 
engines. The basement, too, is well 
lighted and ventilated. The engine room 
proper is equipped with two 10-ton 
overhead cranes for handling heavy 
equipment incident to the repair of the 
machinery. 

An elaborate pipe line system has 





















































been constructed to bring the gas to 
the compressor station, transport it to 
the Myrtis gasoline plant, and on to 
the Latex station. The system is of 
varying sized pipe—16-in., 18-in., and 
24-in., with the necessary 4-in., 6-in., 
and 8-in. laterals to the wells. The suc- 
tion line to the station is of 24-in pipe, 
serving both the Louisiana and Texas 
sides of the field. Into this line, through 
the smaller diameter pipe, is fed the 
gas from the wells. Approximately 12 
miles of 24-in. pipe was required. The 
discharge line between the compressor 
station and the gasoline plant, four 
miles in length, is of 16-in. pipe. Resi- 
due gas from the latter is sent to the 
Latex compressor station of the United 
Gas Public Service Company, north of 
Shreveport. For this purpose a 21-mile 
18-in. line was completed recently. A 
3-in. line also has been laid from the 
Rodessa compressor station to the 
Myrtis plant through which the drip 
removed from the gas at the station is 
transported to the gasoline plant. 

To handle an increased volume of 
gas, the Myrtis gasoline plant of the 
United, constructed early in 1934, has 
been enlarged by the addition of equip- 
ment. The plant, which is of the ab- 
sorption type, will now process 130,- 
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000,000 cu. ft. of gas daily; previously 
it handled 75,000,000 cu. feet. 

The new equipment consists of four 
170-hp. return tubular boilers; one 
250-hp. vapor compressor; three 48-in. 
by 30-ft. absorbers; a main still com- 
plete with heat exchangers and pre- 
heaters, the unit having a processing 
capacity of 50,000 gal. of gasoline 
daily; a stabilizer unit with a capacity 
of 85,000 gal. of 26-70-lb. gasoline; 
11 bays were added to the cooling 
tower, increasing the capacity from 
2500 gal. per min. to 8000 gal. per 
min.; three 10-ft. by 40-ft. horizontal 
gasoline stock tanks of 25,000 gal. 
capacity each; one 5000-bbl. vertical 
storage tank; three 4-ft. by 20-ft. in- 
let scrubbers; three close-clearance feed 
and reflux pumps for the stabilizer 
unit; two 4-stage high-pressure oil 
pumps driven by 120-hp. steam tur- 
bines, one to be used as a standby; three 
8-in. centrifugal water-circulating 
pumps driven by 50-hp. steam turbines. 
Loading facilities also have been en- 
larged. A railroad spur has been laid on 
the west side of the plant. Five new 
loading pumps have been added, two 
new loading connections made to the 
existing loading rack, and a 4-in. line 
laid from the plant to the rack. These 
additions, together with existing facili- 
ties, provide a loading capacity for 
handling 20 cars at one time. 

Recent construction work also has 
included the plant’s buildings. Twenty- 
four feet was added to the 36-ft. by 
70-ft. boiler house, 20 ft. was added to 
the 32-ft. by 50-ft. compressor build- 
ing, and a new steel pump house, 30 
ft. by 40 ft., was erected. 

D. R. Pflug was in charge as super- 
intendent for the construction of the 
compressor station, and R. G. Murray 
was the construction superintendent 
for the gasoline plant work. 
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Interstage gas scrubbers at base 
of cooling tower 














Casing Cemented at Top and Bottom 


in One Operation 


» » 


By perforating the casing after cement is in place around 


the shoe, a second batch of cement is placed at the top 


to shut off surface formations 


By 


R. M. COOK* 


N order to meet the requirements 

for cementing off all surface 
formations and at the same time ce- 
ment 8%-in. casing as a water string 
in George K. Linderman Oil Com- 
pany’s well No. 3 at Redondo, Cali- 
fornia, it was decided that the best 
protection could be procured by plac- 
ing the cement in two batches. One 
batch, of course, had to be around the 
shoe; the other extended from a shale 
bed at about 1000 ft. to the surface. 
The Pacific Oil Well Cementing Com- 
pany was called on to do the job and 
developed the method that is illus- 
trated in the accompanying sketch. 

In addition to saving some of the 
cement that would be required for ce- 
menting the casing from top to bot- 
tom it was felt that a better bond 
could be obtained at the shale by plac- 
ing the cement behind the pipe in 
two stages. The chances of channeling 
were thus reduced; and complete sur- 
rounding of the pipe at the shale bed 
where it was quite necessary was as- 
sured by forcing the cement in the 
upper stage out cf the casing at that 
point. The long time of travel of the 
cement from the bottom of the string 
to the surface behind the pipe was also 
eliminated and this was felt to preclude 
any setting of cement on its way up. 
Another advantage provided by this 
method was that high pressure in plac- 
ing the cement could be avoided. In 
this well a pressure of only 600 lb. was 
necessary for putting away the cement 
around the shoe and 300 Ib. for pump- 
ing in the upper stage. With free 
circulation from the bottom to the 
surface it can be expected that the 
pressure required for the upper stage 
of cement will always be less than 
that necessary for pumping in the one 





*President, 


Pacific Oil Well Cementing Com- 
pany, Ltd. 
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around the shoe. This eliminates any 
possibility of forcing fluid through the 
back-pressure valve in the float shoe or 
float collar (whichever is used) and 
presents no hazard to the lower ce- 
menting job, which is followed up im- 
mediately by the upper job. 

After checking the well log by use 
of the Geoanalyzer electrical logging 
equipment and accurately locating the 
shale bed, the string of 8% -in. casing 
equipped with a Baker float shoe was 
run in. As shown in the illustration, 
the hole was 12'4-in. in diameter and 
3280 ft. deep. The first batch of 450 
sacks of cement was then pumped in, 
a final pressure of 600 Ib. being re- 
quired. 

As soon as this cement was in place 
the pressure at the surface was imme- 
diately relieved to check the back-pres- 
sure valve in the float shoe. This was 
found to have worked perfectly 
further 


and 
operation could proceed with 
the knowledge that the cement around 
the shoe would be kept in place with- 
out disturbance. A Lane-Wells gun 
perforator was then run and ten holes 
shot in the casing at 1050 ft.—about 
the center of the shale bed. This point 
was selected to insure a good bond in 
the shale above the perforations and 
allow any cement that might work 
down below the holes 
contact with shale. 
Circulation thrcugh the perforations 
and up to the surface behind the cas- 
ing was readily obtained and 400 sacks 
of cement were pumped in for the 
second batch. With cement returns 
being obtained at the surface, the 
upper plug was stopped before reach- 
ing the perforations. This gave assur- 
ance that the cement would seal off 
the holes in the pipe. A final pressure 
of 300 lb. was required for the second 


batch. 


to remain in 





AAS 


Sd 


\ 


} 


50 of Shale 


} 


N 
( \ 
N 
= 
N Li 
| |p 
L Fa : 
Et Nt 
4 
uf 
i 4 
Ma 5 
Bk A 
4 j. 
V4 A 
‘ g 
s 4 L 
Ad é v' 
Ni N 
Viv 4 
4 
‘ f ‘ / 
‘i4 
ws v y 
i 7 q 
jt 
t /, 
™ } h 
o— Ph / | — 
ne 4) ie) 
— = “Eco We, 1 — 
eee hs ihe: J 
NL be 


a 


LE 


Pe ae a ee 


{4 


a 


Le 
ALY 1 


a 





7 | 


- Ni 


N 

















arin 


aS SA 
a. ~ / <— 


te" 























‘ 
‘ve 







_ 


ZS 





‘| 15" of 20" 


1) 
Conductor 


400 Sacks 
cement 


Ou les 


— =: with 


Gun 


= Perforator 


ie 
, | 


~ 


450 sacks 
cernent 


a Cement Float 


Shoe wit 
--Bol/ Valve 


— keep/ng 
—cement 


In place. 


= 3280° 





—— ws 











: 
t 
' 
} 
i 


of 


T he PETROLEUM ENGINEER | ( 





t 


af 
A 





NEER 


meen 


Toxic Gases and Their 
ffect as Lethal Hazards 


oe | 


By L. W. CLARK 
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HE first modern reliable writer, 

whose treatise on the chemistry 
of life appeared about the year 1800, 
was Sir Humphrey Davy. The medical 
properties of gases previously had been 
studied by Dr. Thomas Beddoes, whose 
treatise on the subject appeared about 
the year 1798. History recounts many 
instances of gas springs known to the 
ancients in the rugged places of Asia 
Minor, where they were much revered 
by early man as God-like mysteries. It 
is said Alexander the Great in his 
march to the east visited the gas 
springs to become intoxicated with its 
sweet pungency and pay tribute to the 
“God of Fire.” This place is believed 
by geologists to be close to where are 
now the great Mosul oil fields. 

Sir Humphrey Davy discovered a 
mixture of pure nitrous-oxide, which 
he called laughing gas, about the year 
1799. Sir Humphrey says 16 quarts 
will produce hilarious intoxication if 
taken in seven minutes.’ Making this 
gas known to his friends, and believing 
it to be entirely harmless, it was in- 
haled by prominent people and prom- 
ised to become a fashionable intoxicant 
of the day. 

There are numerous ways in which 
the human anatomy may react to toxic 
gases. It may cause a nauseating ef- 
fect, as in the case of hydrogen sul- 
phide, or it may cause a light sweet 
sickening sensation, such as often oc- 
curs when inhaled by gasoline plant 
and oil field workers in the course of 
their duties, or the gas may be almost 
odorless and strike with deadly effect 
like some of the war-time gases, or the 
deadly fumes of carbon monoxide. 

Any of the commonly-known gases 
can Cause a toxic condition and a very 
heavy dose gives lethal effect. 

Many tests have been made to date 
on the poisonous effect of gases on 
animals. Fifty or more natural gases 


have been found that can have toxic 
or lethal effect. 


Carbon-Monoxide 

Recently newspapers carried an ac- 
count of a truck-driver found dead jn 
the cab of his truck along the high- 
way. A box of headache tablets lay on 
the seat beside him. Many were miss- 
ing, showing he had taken them to 
ward off a severe headache. Investiga- 
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tion proved carbon monoxide had pen- 
etrated through the poorly constructed 
floor from an improperly fitted ex- 
haust manifold. 

There are many other places where 
the hazard of carbon monoxide gas is 
present. In the burning of oilfield 
waste enlarged smudges often may 
produce great quantities of it. An old- 
fashioned fire-place that will not draw 
smoke in damp and wintry weather is 
another. Poor ventilation in a camper’s 
tent in which a light fire of any sort 
is used also may become a real hazard. 

Investigators for the Cities Service 
oil group have found that absorbing 
small concentrations of carbon monox- 
ide over a sufficient period of time re- 
sults in drowsiness. This may or may 
not be accompanied by such warnings 
as a headache, dizziness, or nausea. A 
person breathing air containing 16 
parts of carbon monoxide per 10,000 
parts of air would be in the state of 
impaired judgment after an exposure 
of approximately three-quarters of an 
hour, in the state of collapse after an 
hour, and in the state of probable 
death after one and a half hours.’ 

Each year there are 500,000 unex- 
plained automobile accidents and when 
accidents from sleeping at the wheel 
are on the increase liquor and high- 
speed cannot be wholly to blame. A 
driver in a pleasure car after several 
hours at the wheel drove into a safety 
zone and killed one person. He acted 
drunk. Pelice charged him with driv- 
ing while intoxicated. The police phy- 
sician, however, found no alcohol in 
the man’s blood, but instead carbon 
monoxide.* 


Hydrocarbons 


Most of the petroleum gases are 
not chemically active, and, conse- 
quently, cannot be considered poison- 
cus. When breathed in large quantities, 
or over an extended period, they 
usually have a tendency to cause un- 
consciousness because of their anaes- 
thetic properties, or to act as simple 
asphyxiants due to the shutting off of 
oxygen supply. 

The first four members of the par- 
afin series of hydrocarbons may be 
found in natural gas and refinery gas. 
These are methane, ethane, propane, 
and butane; and occasionally traces of 
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the higher hydrocarbons will be found 
in these gases. 


Physiological Action‘ 


The lower hydrocarbons, such as 
those found in natural gas and the gas 
from petroleum and gasoline, act as 
simple asphyxiants when breathed for 
a sufficient length of time. They act 
by simply shutting off the supply of 
air through which the oxygen required 
for the normal body functions is ob- 
tained. These hydrocarbons are with- 
out direct action on the body tissues 
or the delicate structures of the lungs. 
They are anaesthetic gases that leave 
no serious after effects. Even when 
breathed in considerable quantities day 
after day the lower hydrocarbons pro- 
duce no evidence of anything suggest- 
ing chronic poisoning. The reason for 
this is that these gases are chemically 
inert and lacking in tendency to pro- 
mote organic decomposition. 


Hydrogen Sulphide* 

Small quantities of hydrogen sul- 
phide are found both in the gas and 
oil of many fields, but it is fortunate 
that excessive quantities are to be 
found in comparatively few districts. 
In most instances this gas is present in 
natural gas and oil in proportions of 
less than one percent; however, quan- 
tities of more than 15 percent have 
been found in some gases. 

Under normal conditions hydrogen 
sulphide is a gas, and being somewhat 
heavier than air, it has a tendency to 
collect in pockets of low places where 
there is little or no air circulation. 

Hydrogen sulphide is known to be 
a very dangerous poison and may 
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There are many instances when it is 
wise to use a gas mask 
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prove fatal if the air breathed con- 
tains more than a trace. Irritation and 
inflammation of the eyes, throat, and 
lungs have resulted from breathing as 
little as 0.005 percent, while a con- 
centration of 0.06 percent is con- 
sidered high and dangerous. 


Cases of hydrogen sulphide poison- 
ing are classified as acute and sub- 
acute. The subacute cases result from 
brief exposure, and when the concen- 
tration is not high. The acute condi- 
tion results when the person has been 
exposed for some time, usually to a 
high concentration of the gas. 


When the quantity of hydrogen sul- 
phide is low, 0.005 to 0.02 percent by 
volume, and the exposure is brief, a 
smarting of the eyes, headache, and 
nausea may occur; longer exposure 
usually causes irritation of the eyes, 
throat, and lungs, which often inca- 
pacitates the victim and may result in 
illness and even’ death. If exposed to a 
high concentration, above 0.05  per- 
cent, asphyxiation almost invariably 
results, followed by death. The bad 
odor of this gas is distinctive and men 
should not work without protection 
when the odor is strong; however, 
odor alone is not a reliable warning, 
because a person accustomed to work- 
ing in the presence of hydrogen sul- 
phide soon loses the sense of smell and 
increase in the concentration of the 
gas may pass unnoticed. 

A very striking property of this 
kind of poisoning is the rapidity with 
which the virulent condition advances 
from irritation through depression and 
stupor into unconsciousness. This fact 
suggests that treatment of a person 
showing signs of hydrogen sulphide 
poisoning should be prompt, as a few 
minutes delay may prove fatal. Fresh 
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air is necessary and artificial respira- 
tion should be given while waiting for 
the arrival of a physician. The most 
prominent characteristic of the gas is 
its very objectionable odor. 

An atmosphere containing more 
than 0.2 percent hydrocarbon gas or 
vapor cannot be breathed by the aver- 
age individual for any considerable 
length of time without danger of 
asphyxiation. 

When hydrogen sulphide is taken 
into the body it combines with the 
sodium in the cells to form sodium 
sulphide. Irritation follows because of 
the abstraction of the alkali, and be- 
cause of the sodium sulphide, which 
is caustic to the flesh. Part of the 
sodium sulphide is absorbed through 
the membranes of the respiratory sys- 
tem and enters the blood stream. It is 
there decomposed with the liberation 
of hydrogen sulphide. If hydrogen sul- 
phide is passed through blood a dark 
green pigment is deposited, probably a 
compound formed by the union of 
sodium sulphide and the iron of the 
blood. The treatment of acute hydro- 
gen-sulphide poisoning is the same as 
for asphyxia as outlined under hydro- 
carbons. 

Symptoms: Inhalation of vapors 
causes coughing, irritation of eyes, and 
loss of sense of smell (within two to 
15 minutes); higher concentrations 
cause coughing, collapse, unconscious- 
ness (one-half to two minutes), and 
death from paralysis of the respiratory 
center. Inhalation of non-lethal con- 
centrations also may cause pulmonary 
irritation, followed by chemical pneu- 
monia and edema of the lungs. Re- 
peated or very low concentrations 
cause conjunctivitis. 

Treatment: The treatment for 
acute poisoning by inhalation is as fol- 
lows: (1) Remove to pure atmos- 
phere; (2) administer artificial 
respiration followed by an oxygen-car- 
bon dioxide mixture containing seven 
percent carbon dioxide; (3) admin- 
ister teaspoonful of aromatic ammonia 
in one-third glass of water; (4) sum- 
mon a physician. 

Treatment for the eyes should be 
directed towards relief of pain by 
drops of butyn, or holocain (in severe 
cases); alternate hot and cold com- 
presses also aid in acute cases. In old 
cases resulting from long exposure, 
boric acid ointment is valuable; drops 
of argyrol (four to ten percent) also 
are helpful in such cases. 


Chlorine‘ 


Chlorine is used in the petroleum 
industry mostly in the liquid form, 
being received in cylinders or tank 
cars, and to some extent combined 
with lime or sodium as the hypochlor- 
ite for the treatment of gasoline. It is 
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a powerful irritant poison, acting upo, | 
the membranes of the eyes, nose, anj / 
throat. A concentration of 40 to 50 | 
parts per 1,000,000 is dangerous fo, , | 
short exposure and 1000 parts per | 
1,000,000 is rapidly fatal. Very smal | 
quantities, three to four parts per |, 
000,000, are detected easily by th 
characteristic odor. 





Mixtures of gasoline and chlorin 
react slowly in the absence of light 
but even if slightly warmed the pr. 
action is sudden. The mixture my 
flash into incandescence with the sep,. 
ration of carbon and hydrochloric acid 
Brooks demonstrated the explosive m. 
ture of such a mixture by adding 4) 
deg. A.P.I. gravity gasoline to chlorin 
in a cylinder, exploding the cylindy 
with terrific violence. 

It is important that means be pro. 
vided to prevent gasoline mixing with 
the chlorine; that is, the chlorin 
should always flow into the gasoline. 
Adequate safety traps should be se 
in the supply line and the chlorix 
cylinder disconnected from the system 
when not in use. 


Symptoms: The symptoms of 
chlorine poisoning are coughing 
smarting of the eyes, a general feeling | 
of discomfort in the chest, a hoary 
cough, nausea, and vomiting. The fac | 
may be red and bloated (in venous 
congestion) or gray in color (showing | 
failing circulation). 

Treatment: Remove patient imme. 
diately to pure atmosphere. Keep pu- 
tient quiet and warm. Spray throat 
with dilute (about 30 percent) alco 
hol. Give light stimulant or hot coffe 
if necessary. Administer oxygen i 
necessary. A glass of milk or cream# 
available will give marked relief from 
pharengeal irritation. 
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If you have frequent headaches whi 
driving, have the car examined before 
buying headache tablets 
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“The points to be clearly understood 
jn connection with the treatment of 
asphyxia are that the essential condi- 
tion consists, not in cessation of 
breathing, for respiration continued al- 
most to death; but in the interruption 
of the supply of oxygen to the tissues 
of the body, and especially to the 
brain. In this respect asphyxia by gases 
contrasts with drowning and electric 
shock. In both of those conditions 
spontaneous respiration is the su- 
premely important measure of assist- 
ance. Inhalation of oxygen and carbon 
dioxide is then merely a useful acces- 
sory. After a prolonged severe as- 
phyxia, on the contrary, the victim, 
unless irretrievable, is generally breath- 
ing spontaneously, although poorly. 
The administration of oxygen alone is 
not very effective, for the reason that 
it is not inhaled in sufficient volume. 
The carbon dioxide mixed with the 
oxygen acts, however, as a powerful 
respiratory and cardiac stimulant. It 
both replaces the carbon dioxide that 
the body has lost and by the increase 
of respiration induces a deep and full 
inhalation of the oxygen with which 
the carbon dioxide is mixed.” 


Antidote for Carbon Monoxide 
Poisoning® 


Successful use of methylene blue 
solution at several points on the Pacific 
Coast during late December and Jan- 
uary in the treatment of carbon mon- 
oxide poisoning comes as news of first 
importance to the medical and gas 
professions. 

About the middle of December, fol- 
lowing tests at the University of Cali- 
fornia in use of methylene blue dye 
on animals asphyxiated with carbon 
monoxide, an order was issued by Dr. 
J. C. Geiger, director of public health 
for the City and County of San Fran- 
cisco, calling for this treatment in all 
cases of carbon monoxide poisoning re- 
ceived in San Francisco emergency 
hospitals. 

What is understood to be the first 
case of record in which the antidote 
has been successfully used in the treat- 
ment of human beings occurred on 
December 30 at Park Emergency Hos- 
pital, San Francisco. Allen D. Maybry, 
54 years of age, had inhaled fumes 
of his automobile in his garage in a 
Suicide attempt, according to news- 
Paper reports, and apparently was dead 
for a half hour prior to the methylene 
blue injection. A meter reader found 

im and used artificial respiration for 
30 minutes without reviving him. He 
was then taken to the hospital, an in- 
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Showing the effect of carbon mon- 
oxide gas on the human body 
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travenous injection of methylene blue 
made, and heartbeats were noticeable 
within three minutes. In two more 
minutes the heart was beating audibly 
and in less than ten minutes the pa- 
tient’s eyes opened. 

Initial application of methylene blue 
in Los Angeles was made at the 
Georgia Street Receiving Hospital, 
four persons who had been overcome 
by fumes from gas heaters receiving 
injections on January 24. All victims 
had been rendered unconscious by car- 
bon monoxide, the condition of one 
in particular being regarded as very 
serious. Two of the milder cases were 
released from the hospital soon after 
the treatment. Little hope was held for 
one of the cases, but this patient also 
revived later the same day. 

An emergency injection of methy- 
lene blue was made in Pasadena, Cali- 
fornia, at the Pasadena Hospital, on 
January 29, the victim having been 
pronounced beyond the aid of ordi- 
nary antidotes. This patient regained 
consciousness 15 minutes after the in- 
jection. The patient had been suffering 
from a serious attack of influenza 
when overcome by carbon monoxide 
gas, and chemical analysis of his blood 
at the hospital showed that it con- 
tained the gas in a quantity ordinarily 
fatal. 


The use of methylene blue, accord- 
ing to information furnished by Dr. 
Jacques P. Gray, assistant director of 
public health for the City and County 
of San Francisco, was first suggested 
in connection with treatment of cy- 
anide poisoning. Its application for 
carbon monoxide poisoning is regarded 
in the experimental stage as far as 
humans are concerned. It is stated 
further that use of artificial respira- 
tion in connection with some of the 
San Francisco cases thus far treated 
with methylene blue should receive 
recognition. 

Dr. Geiger of the San Francisco De- 
partment of Health suggests a 50 c.c. 
dosage of one percent methylene blue 
solution in physiological salt solution, 
injected intravenously, to be repeated 
in from 15 to 30 minutes if necessary. 
The method of treatment for cyanide 
poisoning has been described by Dr. 
Geiger in an article appearing in the 
Journal of the American Medical As- 
sociation for December 3, 1932. 
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Map showing the extensions and addi- 
tions to the Texas-Empire Pipe Line 
Company's system 


Ge 
By 
LEO H. TOWERS 
Construction Methods Used 


When 144-Mile Extension 
and Main Line Loops Added 


















HE TEXAS-EMPIRE Pipe Line 
Company has just completed ad- 
ditions and extensions to its oil trunk 
line that will increase its daily capac- 
ity by 18,000 bbl. to a maximum of 
90,000 barrels. The original 12-in. 


Capacity of 


line from Seminole and Cushing, Ok- 
lahoma, to Chicago and other Illinois 
points was constructed in 1929 and 
for some time has been running at its 
full capacity of 72,000 bbl. daily. Ad- 
ditions to the line include some Empire 
properties in Kansas that have been 
taken over, the construction of 144 
miles of new 10-in. line in Kansas, 
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Oil Trunk Line Increased : 


and the addition of ten “loops” to the 
main line, totaling 197 miles, between 
Sheldon, Missouri, and Manhattan, 
Illinois. 

The increased volume of oil will 
come from the active western Kansas 
pools. The actual starting point of the 
line is at Valley Center, Kansas, where 
the Bright pump station of the Empire 
































Pipe Line Company has been taken = W 


over by the Texas-Empire. This station | 80 
already was connected with lines from Ww 
fields to the northwest. From Valley ti 


Center to Eldorado a 12-in. line for- 
merly belonging to the Empire will | 
be utilized. 

At Eldorado a portion of the Em. | 
pire’s Boyer station will be used and, 
in addition, an extension to the sta 
tion building has been made to hous 
an additional pump. This 51% by 18 
Worthington horizontal duplex, mo- 
tor-driven pump will be augmented by 
two smaller electric-driven pump 
already installed in the building. ; 

From Eldorado a new 10-in. line 
has been laid in a direction almost du 
easterly to the Sheldon, Missouri, st 
tion on the main line. This line was 
constructed of 144 miles of A. 0. 
Smith Corporation 28-Ib. electric lap- - 
welded pipe. For purposes of construc- 
tion the line was divided into thre 
sections. From Boyer Station to Te 
ronto, Kansas, a distance of 51 miles, 
the contract was let to the Trumat- 
Smith Construction Company of El 
dorado. This section was electtit- 
welded. Three river crossings welt 
made; the Walnut River was cf 
at Eldorado, and Walnut Creek até | 
the Verdegris River were crossed | 
Toronto, near the end of the sectidt 
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Making the Walnut Creek Crossing 
near Toronto, Kansas 
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Shop-fabricated tie-in assembled and 
ready to place in the main line (on 
left). Scraper box is included for 

the loop section 
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For the river crossings heavier seam- 
less pipe, with river clamps attached, 
was used. Due to extremely dry 
weather the rivers were at a low stage 
and little difficulty was experienced in 
making the crossings. Highway cross- 
ings were cased in the usual manner 
and vented. Coating was used on the 
line only at the river crossings and 
other predetermined “hot spots.” At 
these points a primer coat was applied 
followed by a hot coat of enamel, and 
a loose wrapper of felt completed the 
protection. 

From Toronto to Savonberg, a dis- 
tance of 44 miles, the line was laid by 
the Oklahoma Construction Company 
of Dallas, Texas. This section of line 
was Lindewelded. Six acetylene gener- 
ating machines mounted on trucks 
were used by the contractors to supply 
the welders. The only river crossed on 
this section was the Neosho River, 
near Chanute, Kansas. 

The final section on this extension 
was from Savonberg to Sheldon, Mis- 
souri, a distance of 49 miles. Contract 
was let to Truman-Smith Construc- 
tion Company and like the first sec- 


tion was electric-welded. On all sec- 
tions of the line firing-line sections 
consisted of five joints of pipe, each 
40 ft. in length. Despite the fact that 
unusually high temperatures prevailed 
during construction little delay was 
caused by the heat. Temperatures 
ranged from 100 deg. to 120 deg. 
and much of the country crossed was 
void of trees and shade. Contractors 
reported no heat prostrations. The line 
was completed and ready for opera- 
tion August 20th. 


Main Line Loops Added 


From Sheldon Station north to Chi- 
cago on the main line 197 miles of 
12-in. ‘“‘loops” were added in ten dif- 
ferent sections, as shown on the ac- 
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companying map. Republic pipe 
weighing 33 lb. per ft. was used on 
these “loops,” except for two “loops.” 
On these two sections, on the discharge 
sides of Cole Camp and Broadwell 
stations, pipe weighing 40 lb. per ft. 
was used. All pipe was given a pro- 
tective coating in the field. This coat- 
ing consisted of a primer coat, hot 
enamel, and loose felt wrapping. Con- 
tractors on these “loops” were Wil- 
liams Bros. of Tulsa, five sections; Kel- 
ley Dempsey Company of Tulsa, one 
section; Jones-Brooks Company of Ok- 
lahoma City, two sections; and the 
Truman Smith Construction Company 
of Eldorado, two sections. 

Station facilities on the line will be 
taxed to capacity to pump the 90,000 
bbl. daily through the line. All units 
at the Diesel-driven stations will be in 
operation and at the intermediate sta- 
tions having electrically-driven cen- 
trifugal pumps the size of the im- 
pellers has been increased. At Hey- 
worth, Illinois, the junction point for 
lines to Chicago and Lawrenceville, a 
Worthington plunger pump of 20,- 
000-gal. capacity has been added. 

All “loops,” with the exception of 
one on the north end of the line, were 
tied into the main line at one time. 
The “out of service” time for the line 
while the tie-ins were being made was 
less than 18 hours. A shop-fabricated 
tie-in consisting of cross-over, scraper 
box, and gate valves was assembled in 
one piece. Two cuts were made of the 
main line, the section removed, and 
the assembled tie-in slipped into place 
and welded to the main line, thus com- 
pleting the job. 

All construction work was under 
the supervision of F. A. Stivers, gen- 
eral superintendent of the Texas-Em- 
pire Pipe Line Company; J. L. Cul- 
bertson, chief engineer, and A. J. 
Love, field superintendent. 


Tractors handling the 5-joint sections 
of 10-in. pipe with ease 
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N Eastern Illinois the Ohio Oil 

Company is operating properties the 
production from which is extremely 
corrosive to pipe, due to deleterious 
chemicals in the oil and brines pumped 
from old wells. The portion of the area 
most corrosive to equipment is south 
of Lawrenceville approximately three 
miles, on the W. E. Robbins farm. In 
this “hot spot” it is not unusual to 
replace the ordinary type of 2-in. lead 
lines twice each year. 

The oil contains hydrogen sulphide, 
and the water produced with the oil 
carries a high percentage of calcium, 
sodium, and magnesium chloride. Cor- 
rosion begins to affect the well equip- 
ment just above the working barrel, 
the tubing deteriorating rapidly; but 
the greatest damage is done in the lead 
lines from the wells to the lease tank 
batteries. Attempts have been made to 
prevent corrosion of lead lines by lay- 
ing sections of heavily galvanized pipe, 
but as soon as the plating was removed 
by erosion and corrosion, the pipe itself 
disintegrated quite rapidly. Numerous 
lines in the district are laid on top of 
the ground, both black and galvanized 
pipe, with wooden plugs driven in the 
walls where pinholes have appeared to 
prevent the loss of oil while it is being 
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A well near Lawrenceville, Illinois, 
about to be equipped with cement- 
lined pipe 
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Cement-Lined Pipe Overcomes Corrosion 


Trouble in Illinois Field 


pumped from the wells to receiving 
tanks. 

Tubing in some of the wells in the 
district deteriorates more rapidly than 
the lead lines, especially the first few 
hundred feet above the working bar- 
rels, and some operators, other than the 
Ohio Oil Company, are using a spe- 
cially prepared pipe to replace strings 
found leaking. This pipe, manufactured 
by the National Tube Company, and 
called Duroline, is finished with a uni- 
form coating of cement applied to the 
interior under pressure. Where this pipe 
is employed, lead lines are similar to 
the usual grade of pipe weighing 3.75 
lb. per ft., but with the interior coat- 
ing of cement the weight is increased 
to 4.63 lb. per foot. 


The first cement-lined pipe was used 












A section of heavily galvanized 2, 
lead line South of Lawrenceville, jj. 
nois, showing plugs driven into pin 
holes after being in service about 
seven months 
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Frequent Replacements of 
Well Tubing and Lead 


Lines Eliminated 
eS 
















for this purpose by the Ohio Oil Com 
pany in 1932. It replaced 1000 ft. 
ordinary line pipe that was carrying 
natural gasoline having corrosive quali 
ties as a result of hydrogen sulphide in 
the crude. In 1935 this line was re 
moved for inspection to determine 
whether the coating was seriously dam- 
aged. Pipe line engineers found th 
coating to be approximately of th 
original thickness. 

The second use made of this type of 
line pipe was in 1935, 10,000 lined 
ft. being installed to replace corroded 
lead lines in a certain area south of Law- 
renceville where corrosion was most 
severe. In July, 1936, a carload of this 
pipe was being unloaded and strung in 
the field, installed as rapidly as the men 
on the various leases could excavate 
ditches and make the necessary con- 
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ATTRACTIVENESS AND EFFICIENCY 


Life-time Service is no “by-word” applied to Lufkin Equipment. The very 
first Lufkin Unit, now considered an “ugly duckling” as compared to the 
present well-designed and efficient development, is in operation and per- 
forming day in, day out. @ This attractive and efficient lease of a major 
East Texas operator is one type of many Lufkin installations found best for 
this particular job. ¢ Lufkin Engineers will gladly recommend the type 
equipment considered best for your lease and without the slightest obligation 
to buy. © Communicate with our nearest office in Houston, Dallas, Tulsa, 


Los Angeles, Bakezsfield, Odessa and New York City. 
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nections. The original 1000 ft., re- 
moved from the gasoline line, was used 
to replace corroded pipe, and during a 
recent inspection it was found that no 


leaks had developed. 





In making up this pipe, equipped 
with collars and threads, a special joint 
compound is employed that effectually 
seals the threads and prevents corrosive 
elements in the oil and water from 


Ditches excavated on Ohio Oil Com. 
pany's W. E. Robbins Farm, South of 
Lawrenceville, Illinois, for cement-lined 
pipe strung ready to be connected as 
lead line. 
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reaching this part of the pipe. Natu- 
rall--. more than the normal amount of 
care is exercised in handling this pipe 
than when laying the usual line pipe, 
so that the cement lining will not be 
damaged. 

In those instances where tubing was 
replaced with cement-lined pipe, insuf- 
ficient time has elapsed to determine 
its effectiveness for this use. Due to the 
added wall thickness of cement-lined 
tubing, tubing of larger diameter is re- 
quired to permit the running of travel- 
ing valves and rods. Those who have 
installed cement-lined tubing are ex- 
pecting virtually the same results as 
obtained by its use in line pipe service. 








Passing a holiday detector over pipe 
for the purpose of locating faults in 
the coating 
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handles, each riveted to a half-circle 
metal ring. The two sections of the 
ring are hinged together so that open- 
ing and closing the handles will open 
and close the ring in the same manner 
as a pair of pliers. This ring is about 
eight inches larger in diameter than 
the pipe to be tested. Welded to this 
ring on the inside is a brush of fine 
wire; the wires being long enough 
that their loose ends will drag along 
the surface of the coating. The posi- 
tive wire, with insulated covering, 1s 
attached to this metal ring. 

To operate, the workman encircles 
the pipe by opening the handles wide 
enough to slip the ring over the pipe, 
closes, and pulls along the coated pipe. 


Holiday Detector Makes Positive Check 
on Pipe Line Coatings 


IPE line coatings are easily and 

accurately checked with the “‘holi- 
day detector,” a device widely used in 
construction work. The detector is the 
outgrowth of what once was called 
the “doodle bug,” used by operators 
for locating unauthorized taps off the 
main line, and for finding lost lines. 
It has the advantages of being easy to 
construct, portable, inexpensive, simple 
in field operation, and positive in its 
detection. Carried in a wooden box 
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that is provided with a sling for car- 
rying over the shoulder, the detector 
consists mainly of a regular automo- 
bile 6-volt storage battery, coil, and 
knife switch. Two binding posts on 
the box permit attaching two lead-off 
wires. To the free end of the ground 
wire is a clamp for attaching to a 
clean, uncoated, free end of the pipe 
to be tested. The other wire leads to 
the detector proper. 

The detector is made of two wooden 


The ground wire being attached to the 
metal pipe any void or holiday in the 
coating will permit one or more of 
the wires in the brush to contact the 
bare pipe, completing the electrical 
circuit. When the circuit is complete 
the coil sets up a warning signal and 
the painter following the detector 
operator immediately covers the ¢ 
posed void. In this manner small holi- 
days that so often cannot be detected 
with the eye are quickly found. 
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Drilling Mud and Heaving Shale 


N discussing the various properties 

of drilling muds in the September 
issue it was shown how a mud of low 
viscosity can be disadvantageous from 
two standpoints: first, when it is 
necessary to stop circulation, and 
second, when circulation is lost or im- 
paired. The first disadvantage men- 
tioned was taken up in the September 
article. The second disadvantage will 
now be discussed. 

When circulation is lost or impaired, 
as in the case of a porous formation 
being encountered, the danger of 
sticking the drill stem is not so great. 
In this event the mud, and with it the 
suspensoids, penetrates the porous bed 
and does not compact above the bit 
and around the stem. The circulation 
is lost through the removal of the mud 
and the suspensoids. Under drilling 
conditions where a porous formation 
is encountered and circulation lost, 
this loss is due to the fluid (low vis- 
cosity) condition of the mud, since 
the mud flows out of the hole and into 
the formation as fast as it is pumped 
into the well. 


The loss of returns becomes evident 
soon after such a formation is entered, 
but restricted circulation usually can 
be maintained. If the drilling is con- 
tinued with the restricted and imper- 
fect circulation, the cuttings will not 
be thoroughly removed from the bit. 
Only with the circulation at its best 
can the cuttings be thoroughly flushed 
from the hole. The returns under such 
continued drilling generally will con- 
tinue to decrease as the porous bed 
is penetrated to a greater depth. 

Such porous formations usually act 
as a filter for the mud fluid and most 
of the suspended matter will be de- 
posited on the exposed portion of the 
formation in the well; also, it may be 
observed that the tendency of the mud 
to gel is important, because as the mud 
enters the porous formation and be- 
comes relatively quiet whatever gelling 
quality the mud has will tend to close 
the openings and prevent the loss of 
the returns. 

The colloidal material present in the 
mud will pass into the formation in 
ts colloidal form. If the deposit 
formed on the surface by the suspen- 
soidal content becomes sufficiently 
compact, it will retain a part of the 


—— 


“Chemical Engineer, W. H. Curtin & Co., Hous- 
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Methods of conditioning mud 
for lost or impaired circulation 
—types and characteristics of 
heaving shale — actual data on 
mud treatment at drilling wells. 
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colloidal material and eventually be- 
come impervious. In this case returns 
never will become lost completely ex- 
cept in a very porous formation, and 
soon after the drilling has progressed 
beyond this porous formation and the 
openings have been closed sufficiently 
through deposition, the returns grad- 
ually will increase until they reach 
their normal volume. 


In extreme cases, however, where 
the formation encountered is of an ex- 
tremely porous nature and the mud 
contains little or no colloidal material, 
returns will begin to decline appre- 
ciably as soon as the porous formation 
is penetrated and will become progres- 
sively smaller until they are lost com- 
pletely. 

During such a decline, due to part 
of the returns entering the porous 
formation, the resultant linear velocity 
of the mud upward in the well just 
equals the settling rate of the sus- 
pensoidal particles. Then the possibil- 
ity of sticking the drill stem becomes 
imminent. Any further decline of re- 
turns will result in the cuttings set- 
tling in the hole and the drill stem 
and bit becoming wedged, unless they 
are withdrawn immediately. Such a 
condition obviously is a fault of the 
drilling mud and can be remedied by 
increasing the colloidal content of the 
mud, to do which several methods are 
available: 

1. By the addition of a commercial 
colloidal material or even a good col- 
loidal clay. 

2. In the event of sufficient weight 
(sufficient colloidal material) but with 
an absence of either gelling tenden- 
cies or that degree of fluidity con- 
ducive to satisfactory handling, a 
chemical treatment is indicated. Any 
of the following chemicals may be 
used: quebracho extract, brown sugar, 
sodium silicate, sodium carbonate, 
sodium hydroxide, mono-sodium phos- 


phate, di-sodium phosphate, tri-sodium 
phosphate, or various other chemicals. 

The condition mentioned in method 
(2) is found when the colloidal ma- 
terial present is in a coagulated condi- 
tion and the above-mentioned chemi- 
cals are used to disperse the coagulated 
particles. At least 22 chemicals now 
are employed in mud treatment, either 
singly or in various combinations, so 
the possibility of chemical treatment 
offers a wide field; however, in gen- 
eral, it may be stated that if it is pos- 
sible, chemical treatment should be 
avoided. Occasionally disastrous re- 
actions may occur, resulting in a lost 


hole. 


The addition to the mud fluid of 
colloidal material such as mentioned in 
method (1), though serving to pre- 
vent the loss of returns by increasing 
the sealing and gelling tendencies, also 
tends to increase the viscosity. Since 
the settling rate of the suspensoidal 
material is inversely proportional to 
the viscosity of the suspending me- 
dium, an increase in the colloidal con- 
tent of the mud will retard the settling 
rate of the cuttings; however, as long 
as the mud remains in the liquid state 
and as long as the gravity of the liquid 
phase does not exceed that of the sus- 
pended particles, such particles will 
settle out and be dropped in the ditch 
or slush pit. 

Should the specific gravity of the 
liquid phase equal or be greater than 
that of the suspensoidal particles, the 
cuttings will not settle out but will 
be carried until the mud can no longer 
be pumped. This will result in more 
power consumption and considerable 
abrasion of the pump parts. Treatment 
with the various chemicals, such as 
quebracho extract, etc., allows a 
greater suspensoidal content for the 
same viscosity or a lower viscosity for 
a given suspensoidal and colloidal con- 
tent and will permit the cuttings to 
be dropped. 

A good colloidal mud, however, pos- 
sesses an additional property that is of 
great importance in the drilling of 
deep wells. When allowed to stand 
quietly for a short period it will set 
to a soft gel. While in this plastic 
state, the properties of the mud are 
entirely different from those of the 
liquid state. In this condition there is 
no possibility of the cuttings settling 
out and the viscosity and all other 
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physical characteristics are altered com- 
pletely. The chemical properties of the 
mud, however, seem to remain the 
same, but its response to chemical 
treatment is slower than in the fluid 
state. In the plastic state the mud 
possesses sealing properties that make 
it valuable wherever porous forma- 
tions, fissures, or voids are encountered 
—provided that such voids are not so 
large that the pump velocity is insuf- 
ficient to fill the openings. 

Natural muds, usually made from 
native clays, do not as a rule have the 
sealing properties necessary for deep 
drilling where fissures and porous 
formations have to be dealt with. 
These are treated with bentonitic clays 
and barium compounds. The cost of 
such drilling muds varies with the 
amount of natural clays that can be 
used and with the amount of weight- 
ing material that must necessarily be 
added. With mud costing in the upper 
price range, recovery plants have been 
established in some fields and the 
weighting materials recovered. Such is 
the practice in the Ventura Field, Cali- 
fornia, where muds ranging in weight 
from 8.6 lb. per gal. to 12.6 Ib. per 
gal. are used. 


Heaving Shale 
Heaving shale probably has given 
production engineers more trouble 
than any other formation. For the sake 
of explanation, heaving shale may be 
divided into three types: 
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1. Compact—This is the least ob- 
jectionable of the three forms. Usually 
it has sufficient resistance to crumbling 
so that it will hold together if the 
proper drilling mud is used. This par- 
ticular type of shale, consisting of 
alternate layers of shale and bentonitic 
clay, swells in the presence of water. 
The swelling continues until the pres- 
sure becomes so great that the shale 
gives way and caves into the hole, as 
this direction offers the least resistance 
to the pressure. This crumbling action, 
due to absorbed water, is termed heav- 
ing, and once started is very difficult 
to halt. 


2. A brittle shale, also known as 
heaving shale, but differing from the 
compact form in that it washes or 
breaks away in small pieces. As cir- 
culation continues, more and more 
breaks away, an action that eventually 
results in an overhang of compact ma- 
terial above with but little support. 
When that gives way, the overhang 
crumbles into the hole on top of the 
bit and may result in sticking the 
tools. Such a shale formation is diffi- 
cult to wall satisfactorily and to make 
hole through. 

3. This type of shale contains some 
bentonitic material and differs from 
the other two types in that it is very 
sticky and tends to ball-up on the bit. 
This fact, plus its tendency to swell 
in the presence of water, makes the 


drilling of it doubly difficult. 
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At present the practice in combat- 
ing heaving shale is to use drilling 
muds of light weight and of high vis- 
cosity with a relatively high pH, and 
as little free water as possible. The 
high viscosity mud serves to seal the 
wall with a thin, fairly flexible coating 
that prevents water entering the 
formation and also holds back the 
shale. 

In experiments with bentonitic ma- 
terials, which comprise a large part of 
heaving shale, the writer has found 
that the addition of salt solutions to 
the water in which such material is 
dissolved would reduce the swelling. It 
is this swelling characteristic of heav- 
ing shale that causes the trouble ex- 
perienced in drilling it. Fig. I shows 
seven graduates. In the graduate on 
the extreme right is 35 cc. of ben- 
tonitic material, the amount in each 
graduate. The graduate on the extreme 
left was filled with distilled water. 
In the other graduates, reading from 
left to right, salt solutions were placed. 
It is interesting to note the obvious 
reduction in swelling as the percentage 
of sodium chloride was increased. 

From left to right: Graduate 1, dis- 
tilled water; graduate 2, one percent 
salt solution; graduate 3, two percent 
salt solution; graduate 4, five percent 
salt solution; graduate 5, seven percent 
salt solution; graduate 6, ten percent 
salt solution. The last graduate con- 
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Fig. |. An experiment showing how the tendency of bentonitic shale to heave is affected by salt solutions of various 
concentrations. Graduate on left contains 35 cc. of bentonitic shale in distilled water—graduate on right contains 35 
cc, of bentonitic shale only. The intervening graduates have each 35 cc. bentonitic shale in salt solution—the concen- 
tration increasing from left to right (See text). 





OcTosER, 1936 


re 
i 


Sideid cease 


ae 


~~ 


a. 


rT 


tt aaa ss Sa Tangs 


ERT IRis 





pn guna IONS OS 





= a 








tains 35 cc. of the bentonitic ma- 
terial dry. 

Laboratory tests made by the writer 
have shown that in amounts up to 0.4 
percent the addition of sodium silicate 
will produce lower viscosities of drill- 
ing muds and in amounts in excess of 
0.4 percent there is a tendency to 
coagulate the colloids. More harm than 
good results from the addition of 
amounts larger than 0.4 percent; 
furthermore the addition of an equal 
amount of commercial gel material 
will tend to increase the gelation and 
the settling. This material seems to 
have no reversal of form and the ad- 
dition of greater or lesser amounts has 
more or less effect but always in the 
same direction. It also was observed 
that quebracho extract would lower 
the viscosity of the mud. Some ex- 
perimentation has been done with a 
view to using quebracho extract to 
lower the viscosity of the slurry in 
making cement with the idea in view 
of increasing the solid content of the 
slurry without increasing the pump 
pressure required to handle it and to 
cut down fuel loss through the neces- 
sity of evaporating a large amount of 
water in relation to the solid content. 

Some actual data from drilling wells 
are given below to show about the type 
and amount of treatment given to the 
drilling mud for depths less than 7500 
feet. 


WELL No. 1 


Specific gravity of mud_ 1.32 
Weight of mud 11.0 lb./gal. 
Viscosity (Marsh) 39.0 seconds 


Gelling None 
Settling None 


Seventy lb. of 40 percent (commer- 
cial) sodium silicate equaling approxi- 
mately .04 per cent by volume was 
added to the drilling mud and on be- 
ing tested it was found now to have 
the following characteristics: 


Viscosity 24.0 seconds 
Gelling None 
Settling Good 


The viscosity of the mud at this 
point was very good and the settling 
good. Prior to the addition of .the 
sodium silicate the viscosity of the 
mud had been high and the settling 
unsatisfactory. The gelling in both 
cases was bad and so 1000 |b. of com- 
mercial gelling material was added to 
the mud to increase the gelling prop- 
erties. This helped the gelation but in- 
creased the viscosity somewhat and cut 
down the settling. At a lower depth 
a gumbo formation was encountered, 
the cuttings from which increased the 
viscosity of the drilling mud and 
necessitated the addition of 40 lb. of 
sodium silicate. This was not a deep 
test and the above material was all 
that was added to the drilling mud for 
this well. 


WELL No. 2 


Specific gravity of mud 1.21 
Weight of mud 10.2 lb./gal. 
Viscosity 97 seconds 
Gelling very rapid 
Settling slight 


Only 400 cc. of mud was run in 
the above viscosity test. To the drilling 


mud above was added 225 Ib, ¢ 
sodium silicate and a test of the mu 
showed the following characteristics. 
Specific gravity of mud 1.22 

Weight of mud 10.3 Ib./gal 


Viscosity (500 cc.) 65 seconds 
Gelling Rapid 
Settling Slight 


Four days later it was necessary t 
add more sodium silicate; 265 lb. mor 
was added, making a total of 49 
pounds. 

Specific gravity of mud 1.25 


Weight of mud 12.1 Ib./gal, 
Viscosity 95 seconds 
Gelling Rapid 
Settling Slight 


An additional 170 lb. of sodium sil. 


cate was added and three days later f 


the following data were obtained: 
Specific. gravity of mud_ 1.22 


Weight of mud 11.8 Ib./gal, 
Viscosity 62 seconds 
Gelling Good 
Settling Good 


This final report indicated the condi- 
tion of the mud to be fair and efforts 
were made to maintain this weight and 
viscosity for the remainder of the 
drilling in this formation. 

Continued experimentation is being 
carried on and the near future should 
see much accomplished in this field of 
mud treating. In view of the fact that 
as wells are drilled deeper the problem 
becomes more complicated, it is very 
probable that new equipment for 
handling and testing mud will be de 
veloped. 
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Sinclair Oil Exhibit at Texas Centennial 
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A 300-hp. Diesel with common rail system of fuel injection direct-connected to an a-c generator; a 330 h-p. 
Diesel direct-connected to an a-c. generator, the engine having separate fuel pumps for each cylinder; a 





4-cylinder, 1200-r.p.m., high-speed generator set. 


Principles and Development of the 


Diesel Engine 


ESENT-DAY Diesel engines in 

oil field service embody many re- 
finements of the operating principle 
developed primarily by Dr. Rudolph 
Diesel in 1892. The “Diesel” is popu- 
larly regarded as of recent develop- 
ment, when, as a matter of fact, it has 
been under development practically as 
long as the gas engine. 


The Diesel is an internal combustion 
engine designed very similar to the 
present-day automobile engine with 
which every one is familiar. In order 
to make use of the Diesel principle, 
that of high-compression ratio, the 
Diesel must be of much heavier and 
sturdier construction. It has no car- 
buretor, spark plugs, or electrical igni- 
tion system. Like the gas engine, most 
Diesel engines operate on either the 
four-stroke or the two-stroke cycle 
Principle. 

_On the down stroke, or the admis- 
‘ton stroke of the four-cycle engine, 
the intake valve opens and pure air is 
drawn into the cylinder through the 
intake manifold. On the second or 
compression stroke, with both the in- 
take and exhaust valves closed, the air 
s compressed to practically 500 Ib. per 
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sq. in. in the combustion chamber. 
The heat of compression raises the 
temperature of this air to approxi- 
mately 1000 to 1100 deg. fahrenheit. 
Just before the piston reaches the top 





The Diesel of the Present-Day Has Developed from Simple 
Fundamental Principles, the Application of Which Results in 
High Thermal Efficiency and Economical Generation of Power 


@ Orville Adams, Diesel engineer and 
author of the group of articles on this 
and succeeding pages, has written ex- 
tensively for leading technical jour- 
nals, and is the author of textbooks on 
the Diesel used in schools and colleges. 
He has devoted more than ten years 
to the study of the Diesel engine and 
its development, and has made exhaus- 
tive researches on the subject. His ex- 
perience, which also includes sales and 
service engineering with leading Diesel 
engine manufacturers, has given him a 
practical as well as a technical view- 
point. 


@ In these articles he deals with the 
broader aspects of the application of 
the Diesel engine to the petroleum in- 
dustry, and also discusses problems of 
maintenance and operation. 


of the compression stroke, the injec- 
tion valve opens, admitting a charge of 
fuel that is finely atomized by the 
action of the spray nozzle in the in- 
jection valve. This fuel enters the com- 
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pressed air, whose temperature in the 
cylinder is much higher than the igni- 
tion point of the fuel oil, and combus- 
tion takes place automatically without 
the use of the spark plug or other 
ignition devices. The rate of injection 
of fuel into the combustion chamber is 
so regulated that ignition and complete 
combustion take place without ex- 
plosive force, producing a prolonged 
working stroke of constant pressure 
similar to the steam engine. On the 
last stroke the exhaust valve opens and 
the piston expels the burned gases to 
the air and completes the cycle. 

The two-cycle Diesel engine is simi- 
lar in operation except that the com- 
plete cycle occurs in one revolution of 
the crankshaft and two strokes of the 
piston instead of four. 


Efficiency of the Diesel Engine 


The Diesel engine is an economical 
source of power because of its high 
thermal efficiency may be raised to 60 
low-priced fuel oil. By thermal efh- 
ciency is meant the percentage of po- 
tential energy contained in the fuel 
that actually is converted into power. 
The modern Diesel engine operates at a 
thermal efficiency of between 30 and 
37 percent. There are only two im- 
portant sources of heat losses, the ex- 
haust gases and the cylinder cooling 
water. By recovering waste heat the 
thermal efficiency when operating on 


Modern Diesel engine driving an 
electric generator through the 


V-belt drive 


percent. The heat of the exhaust gases 


and the cooling water, which is usually 
dissipated, can be utilized by feeding 


A Diesel engine of the type adapted . 


for many uses in the oilfield 
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the hot jacket water into a waste hey 
boiler fired by exhaust gases. The hor 
water also is utilized in heating SVs 
tems and for preheating fuel oil. In the 
Diesel there will be approximately 54 
percent waste heat, 30 percent being 
dissipated in the cooling water and 2 
percent in the exhaust gases. Of the 42 
percent that goes into ind-cated horse. 
power seven percent will be absorbed 
by engine friction, leaving 35 percent 
for effective horsepower. 

The Diesel engine need be only large 
enough for immediate needs, as add. 
tional units may be added when 
needed. Multiple units can be operated 
with the same economy as a single 
unit. 


Below—A 300-hp., 6-cylinder Diese 
unit, complete with generators, radia- 
tors, etc., suitable for driving a dril. 


ing rig 
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FA ST’S 
SELF-ALIGNING 
COUPLINGS 


the choice of 


DIESEL ENGINE 
mantutacturers 


Fairbanks Morse Diesel Engine and Frick 
Ammonia Compressor. 





Cummins Diesel Engine. Noble Drilling Company. 













HE illustration above shows Fast’s 
construction. The load-carrying 
surfaces are protected from wear by a 
positive film of oil. This oil is kept 
permanently clean by the rocking bear- 
ings which make precise metal-to-metal 
contact forming permanent dust and 
moisture proof seals. These vital fea- 


tur ' — 
es are covered by Fast’s patents. Fast’s Couplings on a Sheldon Burden 
Drilling Rig. 
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Construction and Operation 


The Diesel engine is simple in opera- 
tion and anyone who has the necessary 
mechanical ability to operate a gaso- 
line motor will find little difficulty 
with the Diesel engine. The starting of 
the engine is quite simple, requiring 
only the manipulation of a single lever 
or throttle. Constant attention of the 
operator is not required. Simple safety 
devices to protect the engine against 
failure of the lubrication and the cool- 
ing-water system may be _ installed, 
giving absolute assurance against dam- 
age from these causes. Except in large 
units, and multiple unit installations 
where the variation in the load on the 
plant requires frequent stopping and 
starting of the units, an operator is not 
required to be in constant attendance. 


Maintenance Costs 


Reliable records disclose that the an- 
nual cost of replacement parts for 
Diesel engines is less than two percent 
of the original cost of the engine. The 
maintenance cost of the Diesel engine 
should not be confused in any sense 
with similar costs for average high- 
speed internal combustion engines. 
Diesel engines usually found in oilfield 
service are rugged in construction. 
Ample bearing surfaces insure the 
wear being distributed over a great 
many years, and replacement of major 
parts infrequent. The life of such en- 


Sectional view of the Hesselman en- 
gine showing the spark-ignition and 
fuel-injection system 





gines is conservatively estimated to 
be from 15 to 20 years, with a reason- 
able cost for upkeep. Many engines in 
pumping service for 15 years or more 


Horizontal twin Diesel engine of tr. 
cent design for well-drilling and othe, 
oilfield service 
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are still giving good service in the fielj 
of oil pipe line transportation 

So closely does the overall efficiency 
of the Diesel engine approach theoreti. 
cal perfection that there has been litt 
possibility of further reduction in fue 
consumption. Despite all the refine. 
ments and developments of the las 
quarter of a century, the economy of 
the Diesel engine has remained prac. 
tically constant during that time. 
hence obsolescence is not likely to 
such an important factor in the Diese! 
engine. Improvements in recent year 
have been confined mainly to balanced 
design and refinement of auxiliarie, 
Any improvement in efficiency in th 
future undoubtedly will be made ir 
the direction of using better material, 
more protection for engine-cooling and 
lubricating systems, and the adapt. 
bility to different speeds and applicz. 
tions. 

Men in the operating branches of 
the oil industry will be interested in 
the important elements of Diesel ap. 
plication and operation and what i 
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The New International PD-80 Power Unit 
—the Only 6-Cylinder Diesel 
That Can Be 

Cranked by Hand 


With the introduction of the new Model PD-80 
Diesel Power Unit, the valuable features of 
International Harvester Diesel Engine design 
have become available to many new users of 
heavy-duty power in the oil industry. This big 
6-cylinder engine, with its 43/-in. bore and 
6l/,-in. stroke, develops a maximum of 100 h.p. 
at 1400 r.p.m. and delivers 80 h.p. under con- 
tinuous load. 





The new International PD-80 starts as a con- 
ventional gasoline engine and is as easy to 
crank as any gasoline engine of its size. It is 
the latest addition to the International line of 
power units ranging in size from 12 h.p. to 
more than 100 h.p., including the Model PD-40 
Diesel which has a maximum of 62.5 h.p. at 
1250 r.p.m. 


America’s FIRST Diesel-Powered 
Industrial Wheel Tractor — 
the new INTERNATIONAL ID-40 


International Harvester, world’s largest tractor builder, scores 
another first with the new Model I1D-40. This organization has 
adapted the Diesel principle to wheel-tractor operation, the first 
time it has been done in America. This new tractor uses the 
same International Diesel engine that has proved so successful 
Poel - Seah Y in the International TD-40 TracTracTor and the Model PD-40 
"ane eet I Rc AIS — _- Power Unit. The Model ID-40 Tractor has power and stamina 

Earl Collins, Riverdale, Kans., digging a slush pit. to handle a vari- 
ety of heavy-duty 


International TD-40 TracTracTor work calling for 


This International Diesel-powered crawler tractor makes 4 wheel tractor. 
low costs a reality on heavy-duty work. Combined with its 
economical operation is its maintenance economy—Inter- : 
national TracTracTors are the most accessible crawler the full line of 
tractors on the market. The Model TD-40 has thoroughly 


proved its abilities under all kinds of operating conditions 
everywhere, 


Investigate it and 


International In- 
dustrial Power. 





INTERNATIONAL HARVESTER COMPANY 


I 0 d 
606 So. Michigan Ave. °°"7rste4) Chicago, Illinois 


INTERNATIONAL HARVESTER 
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Diesel tractor cutting a road through 
a rough stretch of land. Such equip- 
ment provides economical power for 
a variety of construction and main- 
tenance jobs in the oilfields, around 
refineries, and on pipe line projects 





required from a maintenance stand- 
point when a Diesel is to be used in 
oilfield service. 

Recent developments in adapting the 
working parts of the Diesel engine for 
use in high-speed applicat:ons have been 
directed toward removing natural 
handicaps. Another problem, now vir- 
tually solved, has been that of cold 
starting. Though it is still a prob- 
lem, several arrangements that over- 
come it are in general use. Storage bat- 
teries and electric-starting for high- 
speed engines, air-starting for the slow- 
and medium-speed, still obtain. The use 
of heating plugs to facilitate starting 
is now accepted practice. Gasoline en- 
gine cranking systems have been devel- 
oped for heavy field engines, for start- 
ing on tractors, and for rugged indus- 
trial and contractors’ equipment. Some 
form of heating plug or incandescent 
punk inserted in the combustion cham- 
ber of one or two cylinders is required 
for starting certain engines in cold 
weather. Arrangement of the engine to 
operate as a gasoline engine while start- 
ing is another solution of this problem. 

Effective methods of filtering the 
lubricating oil are being constantly de- 
veloped, along with similar methods to 
insure clean fuel entering the injection 
system. From a maintenance stand- 
point, the chief requirement of a fuel 
filtering system is that it should be 
effective as well as practical. Present 


day engines must have efficient filters 
or strainers on the fuel system, for 
lubrication by pressure methods require 





a continuous filtering system. No high- 


speed engines today are installed with- 
out such auxiliaries. 

Methods and designs assuring 
thorough lubrication of the timing 
gears, as well as valve-stem lubrication, 
are features of the latest engines now 
in service. Many lubrication problems 
that affected the maintenance and 
operation of the early Diesel engine 
have been solved. Valve-stem and tim- 
ing-gear lubrication was at one time a 
sericus problem; today, there is little 
difficulty in this respect. 

Rep!aceable liners, or cylinder sleeves, 
have come into use with the demand 
fcr reduced maintenance and longer 
life of the piston and cylinder. Modern 
Diesel engines usually are designed for 
easy replacement of the liners or cylin- 
ders. These liners are in many instances 
extra hard, being made of special metal 
































































alloys that resist wear and more than 
double the life of the liner. 

The problems of piston design and 
heat have been the chief concern of 
the designer of the latest Diesel engines. 
Difficulties experienced with heat in 
the piston show that cast-iron pistons 
in high-speed engines suffer frcm scald- 
ing and cracking under the rapidly re- 
occuring high-temperature blows of 
Diesel combustion. Aluminum -alloy 
light-weight pistons have been devel- 
oped to meet this problem. It used to 
be that the high temperature of the 
heat cycle of the Diesel engine and the 
high mean temperatures of the piston 
would eventually breakdown the aver- 
age grade lubricating oil in field service, 
causing the rings to stick and rapid 
wear of the cylinder. Heat problems of 
this nature are being solved by research 
on the design of combustion systems 
that will assure lower operating tempet- 
atures in the cylinder. The high temper- 
ature of the piston and resultant heat 
problem are influenced to a great ex 
tent by the particular system of com- 
bustion employed and the design of the 
engine itself. 

Diesel engines of the immediate fu- 
ture will embody improvements still : 
i 


result in more reliable operation and 


the process of development that ¥ 
further reduction in maintenance cost 
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Combination air-starting and lighting 


unit, used on drilling rigs 
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... A VOTE FOR AMERICAN 
ROLLER BEARINGS IS A 
VOTE FOR PERFECT 
BEARING PERFORMANCE 


NATION-WIDE POLL of manu- 
facturers of heavy-duty drilling 
equipment shows that American 
Roller Bearings dominate! 





PLATFORM: American Heavy- 
Duty Roller Bearings will sta- 
bilize your drilling dollar! They 
stand up under the most severe 


strains and loads of heavy-duty 
drilling. 


CAST YOUR BALLOT for Ameri- 
can Roller Bearings and bal- 
ance your oil-well budget! 


Latest Wheland-Lucey Draw 
Works. Thirty other famous 
manufacturers of heavy-duty 
drilling equipment vote “Ameri- 
can”—and not one application 
has ever “taken a walk”! 


me oMERICAN ROLLER BEARING CO., PITTSBURGH, PA. 


Pacific Coast Office: 321 West Pico Street, Los Angeles, California 
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Fig. |. Two high-speed Diesel units equipped with special clutch shafts and extended bases, operating a 


rotary drilling rig in Texas 





iesel Power In Drilling Practice 


Low Fuel Cost and Water Consumption Have Been Important Factors 
Contributing to Rapidly Increasing Use of Diesel Power for Drilling 


LTHOUGH the drilling of oil 

wells with Diesel power was 
pioneered a comparatively short time 
ago, hundreds of wells already have 
been completed with this type of 
prime mover. Because of their low fuel 
and water consumption, Diesels were 
found to fill a need at isolated wildcat 
locations where good water was scarce 
and the delivery of suitable fuel costly. 
It was thus that the Diesel was intro- 
duced for heavy rotary drilling. 

Now that the Diesel engine occupies 
an increasingly prominent place in 
drilling operations, it seems opportune 
to present some important facts con- 
cerning Diesels that will be found of 
value to those interested in their opera- 
tion, maintenance, and economy in 
this severe type of service. 


Availability and Portability 


Diesel engines now available for this 
service range in horsepower and 
weight from light high-speed units of 
120-150 hp. to the larger heavy-duty 
type weighing ten tons each and de- 
veloping 300 to 400 horsepower. Re- 
gardless of their hp. rating, almost all 
Diesels used in drilling service are 
readily adaptable to transportation by 
truck. They can be loaded on trucks 
completely assembled and usually do 
not require any dismantling for trans- 
portation to location. Very often the 
engines, auxiliaries, and a supply of 
fuel and oil sufficient for a week can 
be delivered at the well in one truck- 
load. When more than 200 hp. is re- 
quired and portability is most essential, 
the engines are used in tandem or in 
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multiple units of available portable 
units. Time being of the essence in 
most drilling contracts, the Diesel rig 
used for drilling can, with reasonable 
dispatch, be put in full operation 
within a few hours after arrival on 
location. 


Cost of Operation 
The operating economy of the 
Diesel rig can be best demonstrated 
by a specific illustration. One of the 
earlier rigs placed in service, using a 
120-hp. Diesel engine, when running 
at full load under average drilling 
conditions consumed 60 gal. of fuel oil 
and one and a half gal. of lubricating 
oil per day. Assuming the oil, delivered 
to the well, costs five cents a gal., and 
the lubricating oil 621 cents a gal., 
operation of the engine costs $3.95 per 
day. 
Cooling water for the Diesel is not 
a serious problem. As the amount of 
evaporation is very small the water 
used for drilling usually can be sup- 
plied to the Diesel radiator. 


Flexibility of Operation 

Its wide range of flexibility makes 
the Diesel engine especially adaptable 
to modern drilling operations A typi- 
cal high-speed unit, normally operat- 
ing at full speed of 650 r.p.m., may 
be throttled down to 150 r.p.m., and 
within a few seconds can be acceler- 
ated to 650 r.p.m. Due to its high 
torque, its lugging characteristics are 
such that at low speeds a heavy string 
of casing, drill pipe, or tools can be 
picked up with ease and pulled from 
the hole with the desired speed. The 


Diesel engine actually develops an in- 
creasing torque as the speed is reduced, 
and under a heavy load its lugging 
characteristics are brought into play. 
Controls are operated from the jack 
post by remote control device to the 
throttle, making the speed range flex- 
ible and instantly responsive to the 
touch of the driller. 


Convertible Diesel-Gas Engines 

Of the Diesel engines used in drill- 
ing service, some are convertible to 
operate on natural gas by the addition 
of a special combustion chamber, gas- 
mixing valve, and an electrical igni- 
tion system. The construction details 
and the operation of convertible 
Diesel-gas engines are shown in accom- 
panying illustrations. 


Application of Diesels to Drilling Rigs 

It must not be supposed that the 
application of the Diesel engine to oil- 
field service was made without en- 
countering problems of a serious 
nature. There were difficulties to over- 
come from the outset. Only in the last 
two or three years has progress been 
made toward eliminating problems as- 
sociated with the heavier engines, such 
as the slow speed and non-portability 
that required heavy concrete founda- 
tions, time to install, and difficulties 
in obtaining reliable operation. None 
of these difficulties was insurmount- 
able. After the engine and machinery 
builders became familiar with rotary 
drilling and other oil field power 
problems, rapid progress was made. 
Specially designed Diesel drilling ¢- 
gines have been put in service by 
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several engine manufacturers during 
the last two or three years and in- 
cluded a number of models from 100 
to 400 hp., with speeds from 300 to 
1200 r.p.m. Such engines are now be- 
ing used in several fields. 

At the very outset, it was obvious 
that Diesel engines of special design 
were needed to mect the varied require- 
ments of modern oilwell drilling serv- 
ice. During the last 12 months, the 
number of Diesel-driven rigs has in- 
creased rapidly. Diesel mechanical- 
driven rigs of various types are in 
use on drilling locations throughout 
Oklahoma, Kansas, Texas, and New 
Mexico. Methods of connecting Diesel 
engines to the drawworks and _ slush 
pumps are quite varied. Many arrange- 
ments have been tried to suit the 
various sizes and speeds of engines. 
Though developed from experience in 
the field, good engineering is in evi- 
dence in the modern type drive. Vari- 
ous arrangements and details of the 
various types of transmissions are 
shown in accompanying diagrams. 

The most typical and popular 
method involves the use of two en- 
gines of the same rated horsepower and 
speed, of the convertible type. Speeds 
vary from 200 to 600 r.p.m.; on 
light rigs sometimes higher speeds 
are used. The usual method of con- 
necting the engines through V-belt, 
chain, or gear box to the slush pumps 
and drawworks is quite generally fol- 
lowed. The main transmission is so ar- 
ranged that the power from either 
engine can be employed for the draw- 
works or pumps, or compounded for 
the hoisting operation. Engines are 
self-contained, with as much of the 
auxiliary equipment as possible built- 
in, and the units mounted on heavy 
H-beams to facilitate their transporta- 
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Fig. 2. Arrangement of V-belt drives 
on Diesel-driven rotary drilling rigs. 
With the hook-up shown here it is 
possible to operate the motors 
together or individually 
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ne CT iggy 
tion by truck. It is desirable that the 
weight be kept within reasonable 
limits. The larger units of 400 hp. 
weigh as much as 25,000 to 30,000 
lb. each and are as heavy as is usually 
found in this service. 


Reflection will reveal that the Diesel 
mechanical drive suitable for drilling 
presents many problems not ccn- 
fronted in 


electric or similar drives 


Fig. |-A. High-speed Diesel unit 
operating a rotary drilling rig, and a. 
ranged for compounding for hoisting 
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such as found in other service wher 
engines may operate at Constant speed 
and torque. The wide range of speeds 
and fluctuations of load required jp 
drilling demand engines POssessing 
considerable flexibility of control. This 
necessitated the development of fy 
and governing systems in such com. 
binations that perfect combustion and 
the equal distribution of the load 
under all conditions could be obtained 
by meeting instantly the variations jp 
load and speed. Governors likewis 
were developed to respond to the jn- 
stantaneous and Variations in 
load by remote control from the 
driller’s position, the control acting 
directly on the fuel system. 

The horsepower required for well 
of different depth is a basic factor and 
has to be determined for 
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S.DIESELS FOR THE OIL FIELDS 


| @ Dependability proved...by thou. @ Flexibility .. . instant acceleration at 
| sands of h. p. hours of continuous day and a touch of the throttle. 

night service. 
| @ Smooth running from idling to full 
| @ Cold starting in any kind of weather. load. 


@ Light weight... easily transported @ Adaptability to wild cat drilling ... 


from one job to another. less than a quart of water a day per engine. 


These are the reasons experienced drillers turn to Cummins Diesels. This is why five car- 


loads of Cummins Diesels have gone into the oil fields the first six months of this year. 


CUMMINS DIESELS 


| CUMMINS ENGINE CO., 1600 WILSON ST., COLUMBUS, IND. 
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conditions. Deep holes require heavy 
rigs and hence considerable investment 
in surface machinery. This has led to 
adoption of the practice of arranging 
engines and rigs so they can be com- 
pounded for hoisting in deep well 
work. 

For cable tool and light rotary drill- 
ing several high-speed units have been 
devised. In Figs. 1 and 1-A are shown 
a unit of this type that is arranged for 
compounding for hoisting. In Figs. 2, 
3, and 4, are shown the arrangement 
of V-belt drives on Diesel-driven 
rotary drilling rigs. With the arrange- 
ment shown in Fig. 2 it is possible to 
operate the motors together or indi- 
vidually. When operating together, the 
jaw-clutch on the drawworks engine 
is engaged, thus permitting the power 
of both engines to be transmitted 
through the main drive to the reverse 
clutch. When operating individually, 
the jaw-clutch on the drawworks en- 
gine is disengaged and the pump 
engine clutch is engaged, thus allow- 
ing the compound of engine-to-engine 
drive to run idle. The installations are 
equipped with V-belt drives through- 
out and are very satisfactory. The 
main drive consists of 20 D-section 
ropes, the engine-to-engine drive of 
eight D-section ropes, and the pump 
drive of 12 D-section ropes. 

Fig. 3 shows an installation for a 
V-belt drive of an improved type used 
on rotary wells in Southwest Texas. 
It will be noted that this layout is 
not necessarily restricted to V-belts, 
as it readily can be seen that high- 
speed roller chains also are adapted to 
this drive, or can be substituted for 
any or all drives. Many engines are so 
arranged, particularly those employing 
the light-weight, high-speed engines of 
moderate ratings. 

Fig. 4 shows a slight modification 
sometimes used instead of the drive 
shown in Fig. 3, and has certain ad- 
vantages. In this design the jaw- 
clutches have been replaced with 
friction clutches and the over-hanging 
drive is eliminated. This, of course, 
will necessitate approximately a 5-in. 
shaft turned down on the ends to fit 
a 15/16-in. roller bearing. Drives 
of this type are used only with a unit- 
ized drawworks or a transmission to 
replace the reverse clutch. As is seen 
on the drawings, the governor con- 
trols are carried through a series of 
linkages, universal joints, and water 
pipes to a common point at the driller’s 
stand, where there is a control box 
whereby the governor controls for 
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Fig. 3. Installation for a V-belt drive 
of an improved type used on rotary 
rigs in Southwest Texas 
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both engines may be handled by one 
lever or may be operated separately 
with individual levers. This method 
gives a rigid control and eliminates all 
possibility of the engines getting out 
of synchronism when compounding for 
hoisting. A rig of this type using two 
125-hp. engines is satisfactory for 
drilling to a depth as great as 5000 ft., 
using a 4-in. drill stem and four to 
six lines. By using eight lines and a 
well-designed drawworks, such an in- 
stallation has been used to drill to a 
depth of 5500 feet. 

Experience indicates that fuel con- 
sumption ranges from 1000 to 1200 
gal. for a 4000-ft. or 4500-ft. hole, 
depending, of course, on the forma- 
tions encountered and skill in han- 
dling the rig. 

Application of Two-Cycle Horizontal 
Oil Engines 

Generally speaking, the type of 
Diesel engines used for drilling rigs up 
to two years ago had been the multi- 
cylinder four-cycle high-speed light- 
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weight engines driving the drawwork; 
through some type of reversing 
mechanism, usually of the planetar; 
reverse clutch type. The available 
horsepower made it desirable to have ; 
transmission that would permit com. 
pounding of the pump and drawwork; 
engine for hoisting. The compounding 
feature has become recognized as ap 
essential complication by the cop. 
tractors who have found by experience 
that such an arrangement in case of 
engine trouble was necessary if suff. 
cient power was to be available to get 
out of the hole or maintain circuls- 
tion. 

An important requirement for 
rotary drilling is absolute depend. 
ability. As a result, there has been 
adapted to this service the well-known 
two-cycle, solid-injection, slow-speed 
horizontal engine, a great number hav- 
ing been placed in service in recent 
months. Such an engine is widely 
known for its sturdy, simple design 
with one or two cylinders, and simple 
port-scavenging construction. This de- 
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Fig. 5. Layout of twin Diesel engine, 
medium rotary drive 


sign makes for simplicity, has few 
working parts and low first cost. The 
present-day lack of experienced and 
trained Diesel operators also made such 
an engine attractive, since it may be 
operated even by untrained men. A 
large number of these engines now are 
in service in cable tool and rotary 
work. Many improvements in mount- 
ing and transmission have resulted 
from the experience in pioneering this 
type of engine for rotary service. The 
drive usually comprises two assemblies, 
the drawworks unit and the slush 
pump unit, as shown in Fig. 5. It will 
be noted that the engine is mounted 
on a heavy rigid steel base extended 
to receive a reversing clutch mounted 
directly on this base, and the skids 
are further extended to go under the 
drawworks and butt against the der- 
rick sill. By bolting the drawworks to 
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this skid extension and attaching turn 
buckles from the clips provided to the 
derrick corner foundation, the entire 
assembly is as rigidly held as if it were 
a single unit with the drawworks. Ex- 
haust connections are led to the edge 
of the base, to which are attached two 
lengths of pipe when the engine is 
placed in operation. The air is admitted 
to the cylinder through an air filter. 
The clutch used as standard with this 
particular unit is a reversing and fric- 
tion clutch with heavy-duty twin-disc 
forward clutch and differential reverse. 
The ease with which this clutch is 
operated from forward to reverse is 
one of its features. With the operating 
lever attached to a standard reverse 
and throttle control fixed on the draw- 
works, the operation of the unit is 
such that drillers may make a round 
trip with minimum fatigue, using a 
manual control similar to that to 
which they have become accustomed 
when operating standard steam units. 

Fig. 6 is a sketch of a layout show- 
ing the drawworks power unit, and 
also the method of control and in- 
stallation features. 

The slush pump power unit is 
mounted on a short steel base of simi- 
lar design to the drawworks unit. As 
shown in Fig. 7, this base is provided 
with a bolting flange to which may be 
attached a slush pump. A heavy-duty 
Diamond “D” Dodge clutch is 


mounted on the engine crankshaft. An 


Fig. 4. Showing a slight modification 
sometimes used instead of the drive 
illustrated in Fig. 3 
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compromising heavy duty service that pipe 
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lines demand. On the main lines, you'll find 


the big 33’s direct-coupled to centrifugal 
4 mM k . 4 pumps. On the gathering lines you'll find 
Q-s . . 


the 35’s—the heavy duty Diesel power units 





for portable rigs. And out in the field or 


T O Pp O Ww E R T H E wherever drive or generated power up to 


/ 160 hp. is required, you'll find the higher 


speed compact Model 36. 


a i ; E L : N S @ Fairbanks-Morse builds Diesels to handle 


every kind of pipe line power—from 10 hp. 
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Fairbanks, Morse & Co., 900 S. Wabash 


\ Ave., Chicago, Ill. 34 branches at your serv- 
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F-M Model 35—heavy duty Diesel for portable rigs 








ON MAIN LINE DUTY — 
Two 5-cylinder Model 33's, 16 x 20, 810-hp. F-M Diesels at FOR FIELD AND PORTABLE SERVICI 
work for Texas Empire Pipe Line Co. at Sour Lake, Texas. F-M Model 36—compact “package of power” 
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cmc Fig. 6. Sketch of a layout showing 
feaene the drawworks power unit; also the 
method of control, and installation 
= | features 
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and practical arrangements to employ 
the combined power of the two en. 
gines for hoisting. This has been 
worked out to obtain greater hoisting 
speed and to safeguard the rig, making 
it possible to use either engine to come 
out of the hole or to operate the slush 
pump or both in case of trouble with 
one of the engines. A general idea of 
this method is shown in Fig. 8, a V- 
belt drive on a Cummins engine. The 
arrangement also makes it practical to 
use the same size engine for draw- 
works and slush pump operation s0 
that more power will be available in 
case of trouble with either engine and 








outboard shifter is provided to discon- 
nect the drive to the slush pump when 
this is desired. 


Horsepower Required for Hoisting 


It is well known that the draw- 
works engine has two distinct duties 
to perform, rotating and _ hoisting. 
Many tests in the field have shown 
that the usual power requirements for 
table rotation will rarely exceed 120 
hp., even for the deepest wells and 
for high rotational speeds, so that the 
depths recommeded for the engine in 
question leaves a considerable margin 
of reserve power. The horsepower for 
hoisting, however, will vary with the 
depth of the well and the hoisting 
time that the operator thinks is re- 
quired for the economical operation of 
the rig; but the power peaks for this 
duty are of short duration, and it is 
entirely proper to rate the drawworks 
engine at its maximum capacity. On 
the other hand, the engine driving the 
mud pumps must operate about 80 
percent of the time with a heavy load, 
so it should not be forced to carry 
continuously a load higher than its 
rating for continuous duty. These 
sturdy engines, however, may be 
operated at ratings exceeding the rat- 
ings given for a day or so when there 
are drilling operations requiring more 
volume or higher pressure on the pump 
to save time on certain jobs where 
such time saved more than offsets the 
wear on the prime mover. This type of 
engine is suited to withstand such 
punishment. 


Fig. 7. Slush pump drive unit 
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One of the chief claims made for 
this layout, considering the nature of 
the service and the general lack of 
trained operators, is simplicity of de- 
sign and operation. This type engine 
has been used for many years in pump- 
ing and pipe line service and has been 
chosen because of its flexibility over 
the four-cycle engine, its having no 
valves and hence no actuating mech- 
anism requiring maintenance and valve 
grinding. 


Advantages of Compounding 
Some rigs powered with two en- 
gines are connected in such a manner 
as to preclude any possible chance for 
compounding when hoisting. This ar- 


to insure ample power for hoisting. 

Ample power for the hoisting opera- 
tion is without doubt the chief con- 
sideration; however, it has been the 
practice of many operators to use more 
than half as much power as is required 
for hoisting, so that if two engines 
of the same size are used the power 
required for the slush pump determines 
the minimum size engine required. The 
need for greater flexibility and reserve 
power for fast drilling has led to other 
methods, particularly electric-driven 
rigs. 

While the mechanically-driven rig 
as yet is not so flexible as the steam 
or electric drive, many improvements 
are being made, and possibly in the 
next few years these rigs may be de- 
veloped to the point where they will 
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Fig. 8. Diesel-driven rotary drilling 
rig. With the arrangement shown here 
the combined power of the two 
engines can be employed for hoisting 
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these characteristics. A combination ot 
three engines for electric drive to in- 
sure the utmost in power and flex- 
ibility is shown in Fig. 9. The engines, 
semi-Diesels, twin-cylinder, with a 
continuous rating of 150 hp. and a 
peak of 225 hp., 300 r.p.m. supply 
power to an induction motor-driven 
oil well rotary drilling rig that was in 
operation near Arkansas City, Kansas. 
The unit mounting of the combination 
drive, with V-belt to drive one gen- 
erator, has been recognized in practice 
as a good solution to the problem of 
ample power and flexibility, though at 
increased cost of installation. 


Clutch and Transmission Chief 
Element of Mechanical Rigs 


The clutch and transmission ar- 
rangement is the main factor in the 
success of the mechanical rig. Clutches 
with capacity to transmit the power 
of engines as large as 300 hp. maxi- 
mum rating have been developed, 
such clutches being manually operated 
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Fig. 9. A combination of three engines for electric drive to insure the utmost in power and flexibility 
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without difhculty. Clutches of larger 
size require power-operated attach- 
ment, usually compressed air. Since 
they are built heavy and designed to 
transmit the power of the engines at 
low speed, the clutches must be prop- 
erly balanced as to centrifugal forces 
and friction between the working sur- 
faces. Although at this time improve- 
ments are being made in the design 
and construction of heavy-duty 
clutches to permit the use of the larg- 





est-size Diesel engines for mechanical 
drive, considerable work and experi- 
ence must be gained before the ulti- 
mate value of such arrangement can 
be determined. A practical limit to 
the size of the engine that can be 
handled with a clutch and mechanical 
drive has not been determined as yet; 
however, it is thought that for rotary 
service larger than 500 hp. should not 
be undertaken at the present time ex- 
cept on an experimental basis. 
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Diesel Electric Drive Developments 


Considerable engineering work has 
been done in connection with the 
problem of proper selection of the en- 
gine, and the application of the elec- 
tric transmission apparatus, with the 
result that electrical drives having the 
required operating characteristics now 
are available. 

The electric drive as such is under 
development with the aim of provid- 
ing units with extreme flexibility of 
control, maximum utilization of avail- 
able power, and protection of the 
rotary equipment during drilling. The 
advantages to be expected from a 
highly developed Diesel electric-drive 
applied to rotary drilling may be sum- 
marized as follows: 

1. The driving engines may not be 
overloaded beyond a predetermined 
point for any condition, thus per- 
mitting the engines to be run at a 
constant speed best suited for the 
horsepower required. This may be ac- 
complished by the electric drive with 
proper control. 


2. The torque that the drawworks 


and slush pump motors can develop 
may be definitely limited to values 
within the capacity of the rig, thereby 
automatically protecting the drilling 
rig, slush pumps, and electric equip- 
ment against damage from excessive 
overloading. This is a protective ad- 
vantage. 

3. The drive may be so designed 
that it combines the fineness and flex- 
ibility of control of d-c. motors with 
operating characteristics similar to 
those of a steam engine. This makes 
for safety in operation, low upkeep 
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Fig. 11. Diesel drilling outfit adapted 
for moderately deep drilling—cable- 
tool or rotary 
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and maintenance cost, and low overall 
economy. 


In addition to providing these es- 
sential advantages to offset the addi- 
tional cost of installing Diesel prime 
movers, the properly developed Diesel- 
electric rig has certain desirable operat- 
ing characteristics, among which are: 


(a) A wide range of speeds for the 
drawworks drive. 


(b) A means of positively indicat- 
ing any restriction or stoppage of mud 
circulation, and of automatically in- 
creasing the pump pressures, thereby 
restoring full circulation without forc- 
ing a shutdown. 

(c) Availability of the combined 
capacity of both engines for heavy 
drilling service or heavy hoisting duty 
when coming out of or going into the 
hole. 


(d) Individual controls for the 
drawworks and mud pumps. All con- 
trols being placed at the driller’s posi- 
tion render it possible to make instant 


Fig. 10. A modern Diesel-mechanica| 
rotary drilling drive—this hook-up js 
compact and provides maximum fleyi. 
bility 
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changes and have full control over the 
entire operation. 

(e) Arrangement for the use of 
either power unit for coming out of 
the hole or continued drilling at re. 
duced speed in event of failure of the 
other unit. 

Power equipment that will compris 
a complete unit of this nature consists 
of the following: 

1. Diesel engines, at least two, ap. 
proximately the same size, with gen- 
erators. 

2. Main control unit. 

3. Electrical-control apparawws 
composed of push-button stations, 
driller’s control, and switching devices, 

4. Drawworks motor with motor. 
driven blower. 

5. Slush pump motors, one or two 
with blowers. 


6. Rotary drilling reduction gear. 

7. Slush pump drives, V-belt or 
chain. 

8. Auxiliary engine-driven generat- 
ing set. 

9. Motor-driven wash-down pump. 

10. Electric cable and apparatus. 

One of the latest designs of a power 
unit of this type is an opposed-piston 
Diesel-electric rotary drilling unit tha 
employs the Ward-Leonard system to 
generate d-c. current for drilling. This 
unit is comprised of equipment 1n- 
tended to afford advantages and meet 
the requirements just outlined. A fea- 
ture of this drilling power is the con- 
struction of the generator units 4 
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Diesel Drilling is new /, Two Cooper-Bessemer Type FP-6 
enough to be classed as 4) Diesel engines rated 240 H.P. each 
a modern method; yet it oJ a driving 185 K. W. direct current 
is old enough to furnish generators through V-belts on a 
convincing cost - records a QTC /} @4_ Diesel electric drilling job in West 
as to its downright econ- Texas. 
omy over a period of 
years. U 


There are a great many 
rotary-drilling sites where 
itis decidedly uneconomical (in some cases, 


not feasible) to use anything but Diesel 
power. 


Cooper-Bessemer Diesels huve been in con- 
tinuous rotary-drilling service for the last 
six years. During that time, they have paid 


for themselves many times over, and are 
still drilling wells. 


Cooper-Bessemer Engineers have first-hand 
experience with the application of econom- 
ical Diesel power to every kind of rotary 
drive. And Cooper-Bessemer Diesels will 
give you the greatest convenience, reliabil- 
ity, and economy. Ask our representative 
for proof. 


THE COOPER-BESSEMER CORPORATION 


Mt. Vernon, Ohio — PLANTS — Grove City, Pennsylvania 


25 West 43rd St 
New York City : Mills Bldg. 640 East 61st St., 
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201 East First St. 631 Spring St. Magnolia Bldg., Esperson Bldg. 


Washington, D. C. Los Angeles, Calif. Tulsa, Oklahoma Shreveport, La. Dallas, Texas Houston, Texas 
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complete power plants, mounted, 
housed, and entirely self-contained, 
with fuel oil lines leading into one end 
of each unit and electric power cables 
out of the other end. The engine is the 
2-cycle, opposed-piston type, which 
develops maximum power within 
reasonable weight and space limita- 
tions, and relatively high rotative 
speeds with conservative piston speeds. 
The engine is firmly bolted to the 
cross-members of the base, these cross- 
members having machine pads upon 
which the engine rests to obtain rigid 
mounting and maintain good align- 
ment in operation. The generators like- 
wise are mounted on rigid cross- 
members with machined pads. The 
units are substantially housed and pro- 
vided with protection against dust, 
damage to the electric equipment, and 
other accidental occurrences. There are 
two radiators, one cooling the lubricat- 
ing oil and the other the circulating 
water, both being mounted on _ the 
main skid beams on the opposite end 
from that of the engine. The fuel in- 
jection system is of the solid injection 
type employing individual pumps for 
each cylinder, and all parts are pressure 
lubricated. Inclosed, separately-venti- 
lated, d-c., rotary drilling motors drive 
the drawworks through a reduction 
gear. é 

Under normal drilling conditions, 
both units are utilized, employing the 
four generators and the two exciters. 
Two 140-kw. generators operate in 
parallel and pull the slush pump 
motor. Two 50-kw. generators operate 


in parallel and pull the drawworks mo- 
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Fig. 13. Horizontal twin-cylinder Die- 
sel adapted for both cable-tool and 
rotary rigs. 
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tor for rotating. One of the exciters 


provides all field excitation, while the 
other supplies power to the blower 
motors, lights, and other auxiliary 
load. When used in shallow drilling, 
or during an emergency, it is possible 
to operate with but one generator set, 
this being provided for by the control. 
During such an operation the slush 
pump motor is pulled by the 140-kw. 
generator, and the drawworks motor 
by the 50-kw. generator, one exciter 
providing current for excitation and 
the auxiliary load. 

The generators and control equip- 
ment are designed to operate over the 
900 to 1200 r.p.m. speed range, and 
the engine governors control the en- 
gine at any speed within these limits. 
In this manner it is only necessary to 
operate the units at their full rated 


speed of 1200 r.p.m. when maximum 


power is needed. The units are oper- 


















Fig. 12. Diesel drilling power driyj 
alternators through V-belt drive 
Monument field, New Mexico 
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ated only at a speed suthcient 





develop the required continuous horg. 





power output. 





The type of electrical control, gen- 





erator, and motor characteristics limi 





the continuous load that can be jm. 





posed on the engine to the value of th 





continuous hp. rating of the engines 





at the speed at which they are running 





In this manner, the engines are full 





protected against any detrimental con. 





tinuous overload. 





During pulling operations, wher 





peak power is desired, the control and 





the drawworks motor and _ generator 





characteristics permit a peak of 360 






hp. per unit, or a total of 720 hp. 





to be imposed on the engines. This 





hp. is below the actual peak available 





in the engine and, therefore, safely 





protects the engines against overload. 






ing. 





Another Diesel-electric power unit 





(see Fig. 11) for drilling has the elec 






tric generators and exciters mounted 





in a straight line on a common sted 






base. Two Diesel engines, one on each 





side of the generator unit, drive the 





generators through two V-belts of 






chain drives. D-c. power is gener 





ated for drilling. The hp. ratings d 





the engines are conservatively based on 





75 lb. M.E.P., giving a large emergency 





overload capacity. The d-c. electne 





transmission makes possible close a¢- 
justment of speed and torque, trem 


vero to full load at standstill, and from 
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Drilling Rigs to Suit 
© Varied Requirements 
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se. S De las: ons a @ Texrope drives have proved their dependability to transmit power 
Bases, Texrope Drives and Tightener economically under severe operating conditions. They have made 

stn Bo hp engines, for Mechanical Drilling Rig. possible new combinations of equipment for drilling and for pumping. 
Their flexibility and short centers have permitted close coupling of the 

| various units, such as motor to drawworks or slush pump or motors 


. and engines to generators. Texropes cushion the shock, will not slip 


zines —— and require little care. 
Ling, Hy \ Ra 


ally \ — @ One of the mechanical combinations using Texrope drives is shown 

. 3 below. Two 200-hp engines are driving a rotary drilling rig through Tex- 

rope Drives. This conventional hook-up allows compounding of en- 

aa : gines for hoisting, individual operation of pumps and table, or 
“and operation of both pump and table by either engine. 
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360 
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This 
lable 
afely 


load- 


@ Allis-Chalmers pioneered in the development of heavy duty d-c 
rotary drilling equipment, building engine driven units either direct 
connected or belted to the generator. General advantages are: Flexi- 
bility of control, non-stalling of engines, ease of rigging-up; reliability; 
iceneae: Matven Mvateatenk protection against excessive shock; economy in fuel and water. Exclu- 
Rotary Drilling Rig. sive features of Allis-Chalmers d-c rigs are: Single 
engine operations; self-contained blowers; separately 
driven exciters; and electric starting for engines where 
desired. By substituting an induction motor for the 
engine, this rig may be used for operation from a-c 
unted power lines. 
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a — Left: Hoist and Drill Motor with Below: Generator Driven by Engine 
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zero to full speed at full-load torque. 
Due to the inherent characteristics of 
the variable-voltage system, the motor 
torque will not increase suddenly to 
impose shock loads on the chains, belts, 
drill pipe, or other transmission equip- 
ment, nor can the motor speed increase 
suddenly. The engine cannot be over- 
loaded to the stalling point, although 
200 percent full-load engine torque, or 
125 percent of full-load engine speed, 
can be transmitted to the driven mem- 
ber of the rig by the electric motor. 
The operation is as follows: For normal 
drilling, the drilling motor is fed by 
generator No. 1. Pump motor No. 1 
or No. 2 is fed by generator No. 2. 
While drilling and mixing mud the 
drilling motor is fed by generator No. 
1, pump motor No. 1 by generator 
No. 2; pump motor No. 2 mixing mud 
is fed by generator No. 1, or pump 
motor No. 2 pumping, fed by gen- 
erator No, 2, and pump motor No. 1 
mixing mud is fed by generator No. 


1. For normal hoisting the drilling 


Fig. 15. Layout of a modern heavy 
drilling rig powered with two large 
Diesel engines connected by V-belt 
drive to generators developing d-c. 
power by Ward-Leonard system for 
rotary drilling 
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motor is fed by generators No. 1 and 
No. 2 in series. In emergency hoisting, 
the drilling motor is fed by generator 
No. 1 or generator No. 2. It thus can 
be seen that the system is entirely 
flexible 
flexibility and control for wells of 
5600 to 7000 ft. in depth. The fuel 


pumps and spray valves and governing 


and meets the demands for 


system are designed to insure equal dis- 
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Fig. 14. Four-cylinder Diesel enging 
direct-connected to double-dryum 
hoist with rotary drive 
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tribution of the load to all cylinders 
Double fuel pumps with lapped plung. 
ers, and spray valves with lapped 
needles, eliminate troubles common tp 
engines that use packing in these parts 
The lubricating system is of the 
forced-feed, dry-sump type, and th 
fuel oil and lubricating oil are filtered, 

All auxiliaries are built in and th 
engine is practically self-contained, 
The units can be assembled and set up 
in a minimum amount of time and 
so reduce rigging-up expense. Much 
of the demand on such drilling rigs js 
rush demand for time and capacity; 
a unit to meet this condition must 
have nothing missing if results are to 
be satisfactory. 

The production and use of the 
Diesel-driven, d-c., variable-voltage 
drilling rig has gone rapidly forward in 
the last year or two. Extensive applica- 
tion of this type of rig may be e- 
pected following the development now 
going on. 

Several applications of other types 
of rigs, and their various arrange- 
ments are shown in accompanying 


illustrations. 
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SED». This triple engine hook-up rig is 
2 on encine & 


) one of four rigs which Mr. H. L. 
Blackstock of the Blackstock Oil 
& Gas Co., Oklahoma City, has equipped 
with ten Model ELH 190-195 hp. Waukesha- 


Hesselman Oil Engines to replace steam. 


The Hesselman is an engine that burns 
diesel fuels but Mr. Blackstock is operating 
with gas because the low compression of 
the Hesselman engine makes it suitable for 
either fuel—an advantage not found in 


high compression Diesel engines. 


Mr. Blackstock has drilled wells up to 
7000 ft. The three Hesselman engines use 
about 75000 cu. ft. of gas daily. Gas has 
proved equally satisfactory as to economy 


und performance...and as good or better 
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ENGINE 


BURNS 


Imex e 


time has been made than with steam rigs. 


To convert this Waukesha - Hesselman 
from an engine burning diesel fuel to a 
gas engine, it is only necessary to install 
gas burning accessories in place of the fuel 
oil equipment — pistons, valves, cylinder 
heads, connecting rods, crankshaft, and 


bearings remain exactly the same. 


Here’s the reason—the Hesselman is the 
only solid injection oil engine with electric 
spark ignition which permits compression 
ratios low enough and exactly suited to 
natural gas. For wildeatting or in proven 
fields, this Hesselman is the ideal rig. 

You'll want the details ... write today 


for Bulletin 1045. Waukesha Motor Com- 


pany, Waukesha, Wisconsin, 
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OR a number of years oil pipe line 

companies were among the leading 
users of Diesel engines. It was from 
this industry that the builders of the 
early engines received great encourage- 
ment and assistance, and even before 
the Diesel engine became important as 
a prime mover it had established itself 
in the field of oil pipe line transporta- 
tion. Due to the severe operating 
requirements and the need for con- 
tinuity of service and reliability in this 
field, the Diesel engine was given 
ample opportunity to test its inherent 
ability to stand up under prolonged 
non-stop runs, and operate econom- 
ically. 

A variety of applications for oil 
pumping and transportation is to be 
found, varying from small pumping 
engines to large Diesel-powered tankers 
and sea-going craft for the transporta- 
tion of refined and crude oil. Perhaps 
the most important use is in oil pipe 
line pumping service, a nation-wide 
common carrier industry within itself. 
Diesel engines are employed in pipe line 
stations for transporting crude oil 
from the oil fields to distant refineries 
or to ports for shipment coastwise or 
overseas. 

First Pipe Lines 

The first known pipe line was a 2 
in. line five miles long that was laid 
at Oil City, Pennsylvania, in 1865; a 
4-in. line 60 miles long from the same 


fields to Pittsburgh was completed in 
1875. This had been extended to a 
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Line Pumping with 


Fig. 1. One of the first oil engines 
used in pipe line service, installed in 
1907 on system of Gulf Pipe Line Co. 


tt 


length of 3000 miles by 1896. At the 
present time a large volume of Mid- 
Continert oil is transported by pipe 
line to refineries and to seaports in the 
Gulf Coast area, to Houston, Galves- 
ton, New Orleans, Beaumont, Port 


Fig. 2. An early installation of a 259. 
hp. Diesel engine at Hominy, Okk. 
homa, in station of Stanolind Pipe 
Line Co. 
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First extensive use of Diesels jn 

the petroleum industry was for 

transportation of crude oil 
through pipe line systems 
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iesel Power 





Arthur, and Baton Rouge, from whert 
it is shipped in tankers to the Atlantic 
seaboard market and abroad. A large 
volume also is pumped directly from 
the fields to refineries north and east 
and to local refineries that are many 
in number and well distributed ove 
the Southwest. With the opening 
the East Texas field, greater pipe line 
facilities than ever before were 

veloped and the capacities of older 
lines increased. This resulted in many 
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DIESELS 
LINE SERVICE 


These views are typical of many 
Superior Diesels in pipe line stations 
with PE 5 =)C-yaleb le MB lolehce Me) Meroyatetatttestt | 
dependable service. 


Specially adapted by their variable 
speed and wide range for either direct 
drive or through gears. 

Convertible to gas. 


Slow, medium or high speed with rat- 
ings from 25 to 800 H. P. to meet all 
folebatsbteley elm 

- 2 
Portable Diesel pumping units for 
ror tdat-sebate Mi Cbal-) Ml com 

x *« * 


Diesel Generator Sets 10 K. W. and up. 





Six-cylinder, 12144" x 15”, 400 H. P. 
Superior Diesel driving 3450 R. P. M. 
main line booster pump through speed 
increaser. 
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new Diesel engines being put into Pipe 
line service. 

The trunk pipe line operates 24 
hours a day, so that the construction 
and materials are the very best. The 
cost per mile of laying an 8-in. line 
is from $15,000 to $20,000. There 
may be one or several lines ranging in 
size from 8-in. to 20-in. in diameter. 
Pumping stations are placed along the 
line at 40- and 50-mile intervals. Lines 
run in the most direct route possible 
taking full advantage of elevation, 
gravity, etc. The stations are cop. 
nected by telegraph and telephone lines 
to keep them in constant communica. 
tion with the dispatcher at headquar. 
ters. 

Many of the stations are provided 
with modern housing facilities for the 
operating crew. Each main line station 
receives the oil in working tanks from 
which the pumps pick it up and return 
it to the line for delivery to the next 
station where the cycle of recovery and 
dispatching is repeated. The pumps 
work against a pressure of about 70( 
Ib. per sq. in. and deliver, when operat- 
ing at capacity, approximately 20,- 
000 bbl. per day through an 8-in. 
line. This will indicate the volume of 
oil handled when it is considered that 
there may be several parallel lines in 
one trunk system. 

The introduction of the oil engine 
almost 30 years ago attracted but little 
attention at the time, although by 
1907 a line from Oklahoma was in- 
stalled by the Gulf Pipe Line Com- 
pany using about 100 oil engines rated 
at 85 hp. each. Fig. 1 shows one of 
these engines. This engine was known 
as the De La Vergne type HA. It was 
modified from its original HA type to 
the modern injection type some 15 
years ago. The engine, however, funda- 
mentally is the original engine installed 
29 years ago. It develops 85 hp. a 
a normal operating speed of 180 r.p.m. 
and is direct-connected to a vertical 
triplex, single-acting, plunger type 
pump with built-in speed-reducing 


o 
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Fig. 3 (top)—A 500-hp. Diesel engine 


in pipe line service 


Fig. 4 (center)}—Three Diesel engines 
connected to altenators in Diesel 
electric station of Atlantic Pipe Line 
Company at Mt. Enterprise, Texas 


Fig. 5 (bottom)—A modern installe- 
tion of a light-weight high-speed 
Diesel driving a centrifugal type pipe 
line pump 
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gear, the pump having a speed of 
about 42 strokes per minute and a ca- 
pacity of approximately 5000 bbl., per 
day at 800 Ib. delivery pressure. These 
heavy, slow-speed, single-acting, single- 
cylinder units of the earlier days of 
Diesel application to pipe line service 
were followed by installations of larger 
capacity in the multicylinder vertical 
type Diesel, some individual units as 
large as 1600 hp. being installed in re- 
cent years. Some of these larger units 
drive centrifugal pumps, and in these 
instances a gear speed increaser is in- 
terposed between the engine and the 
pump. . 

Those earlier engines were of the 
4-cylinder, surface-ignition type, a 
forerunner of the 4-cycle cold- 
starting solid-injection engines of the 
present day. Shortly after the Gulf line 
was equipped with Diesels, the Stand- 
ard Oil Company of Louisiana con- 
structed a line from the Arkansas field 
to Baton Rouge, 100-hp. engines being 
employed. Following this, such com- 
panies as the Magnolia Petroleum Com- 
pany and the Prairie Pipe Line Com- 
pany installed larger units, oil engines 
being used extensively in these de- 
velopments. 

According to pipe line superintend- 
ents with whom this subject was dis- 
cussed by the writer, much effort was 
needed in the early days to prevent 
engine difficulties. Until a great deal 
was learned by experience engines gave 
considerable trouble. Pipe line superin- 
tendents made much progress in their 
effort to improve operation and many 
of the modern refinements in present- 
day engines were suggested by them. 
Aided by such valuable coéperation 
from pipe line operating officials, the 
Diesel industry and the Diesel engine 
developed rapidly. 

A large early installation is shown 
in Fig. 2, two 250-hp. Busch-Sulzer 
engines at the Hominy, Oklahoma, 
station of the Stanolind Pipe Line 
Company. These engines have been in 
service almost 20 years. In Fig. 3 Is 
shown two §00-hp. engines in another 
Stanolind pipe line station. 

Some stations may have as many as 
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Fig. 6 (top}—Six-cylinder Diesel en- 
gines driving chain-driven pumps 
Fig. 7 (center|—Showing an arrange- 


ment of pumps connected to engines 
through a firewall 


Fig. 8 (bottom)—Four-cylinder Diesel 
engine direct-connected through a 


flexible coupling to a plunger type 
Dipe line pump 
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Fig. 9. Another example of the use of the higher-speed Diesel engine. Here is shown a six-cylinder engine connected to 
a high-pressure centrifugal pump through a gear increaser 
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ten engines of various makes or otf 
equal size connected to generators, the 
pumps being electrically-driven. Diesel- 
electric stations employ the best in de- 
sign, equipment, and installation. In 
Fig. 4 are shown three engines con- 
nected to 250-kva. 400 r.p.m. alter- 
nators used in the Atlantic Pipe Line 
Company’s station at Mt. Enterprise, 
Texas. Many stations have been erected 
of which this is typical. In Fig. 5 is 
shown a modern installation of a light- 
weight high-speed Diesel driving a 
typical centrifugal type pipe line 
pump, the connection being through a 
gear-type speed increaser stepping the 
engine speed up to 3600 r.p.m required 
for the pump. In this unit the engine 
develops 300 hp., at 750 r.p.m., the 
gear speed increaser stepping up the 
speed of the pump. Installations of this 
character involving engines of com- 
paratively light weight and high speed 
are becoming more popular for use in 
pumping plants of somewhat tempo- 
rary character, it being the experience 
of the pipe line industry that the use 
of the heavy slow-speed Diesel, with 
its consequent high cost of installation, 
is not justified in the case of these 
temporary pumping plants. 

Pipe line pumping stations today al 
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most invariably utilize a firewall be- 
tween the engine and the pump. The 
oil is pumped at a pressure of 700 Ib. 
per sq. in. or even higher and it can 
be appreciated that in the event of 
leaks developing in the pumping sys- 
tem due to gasket or other failures 
would cause oil to be diffused into the 
pump room in a highly vaporized 
form. Should this vaporized crude oil 
come in contact with the hot surfaces 
of the engine, such as the exhaust 
lines, fire very likely would ensue. 

In Fig 6 are shown two 6-cylinder 
Diesel engines driving chain-driven 
Goulds pumps. This installation is in 
the Drumright station of the Stanolind 
Pipe Line Company, and has a firewall 
between the engine and the pumps. 
Such an arrangement of pumps with 
firewall next to the engine side is 
shown in Fig. 7, being an installation 
of a similar type plant of the Phillips 
Petroleum Company at Oklahoma 
City, Oklahoma. In Fig. 5, the picture 
was made before installation of the 
firewall, the base plate of which may 
be plainly seen spanning the engine 
room between the centrifugal pump 
and the gear speed increaser. Fig. 8 
shows a four-cylinder Diesel engine 
direct-connected through flexible 


























coupling to a plunger type pipe line 
pump beyond the firewall. The in- 
stallation is in the Sour Lake station 
of the Gulf Pipe Line Company. An- 
other example of the use of the higher- 
speed Diesel engine is shown in Fig. 
9. This is a 6-cylinder Diesel engine 
direct-connected through a Falk 
Bibble flexible coupling to a Farrell- 
Birmingham increaser gear, which in 
turn is connected through a Fast flex- 
ible coupling to a Goulds high-pressure 
pipe line type centrifugal pump. This 
installation at the Stanolind Pipe Line 
Company’s Mexia, Texas, station, and 
has every feature learned by experience 
and engineering to make the modern 
application of the Diesel engine in pipe 
line pumping economical and success 
ful. 
Diesel-Electric Stations 

Excellent examples of Diesel engine 
economy in the pipe line field have 
been observed, employing large stations 
with generating equipment. A Diesel- 
electric statio. in Luling, Texas, oper 
ated by the Magnolia Petroleum Com- 
pany, comprised 4200 hp., there being 
seven units of 600 hp. each connected 
to generators. According to reports 
available to the writer, on a long te 
run these engines averaged some year’ 
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back 11.47 kw. per gal. of fuel oil. 
During a six-month’s test run having 
a total of 27,953.5 engine hours with 
397.5 hours off for repairs and pipe 
line damage, 9,030,100 kw-hr. were 
generated at the switch board, in ad- 
dition to the power required for lights, 
water circulation, and fuel oil heaters. 
The total fuel consumed for this work, 
according to the Worthington Pump 
and Machinery Corporation, was as 
follows: Fuel oil, Luling Grade 28 deg. 
A.P.I., 786,937 gal. or 11.47 kw. per 
gallon. This compares favorably with 
numerous records reported from vari- 
ous fields for similar service and estab- 
lishes a reliable figure for the cost of 
operation. 

Diesel engines in pipe line service 
include almost every kind of engine 
and type of installation over a period 
of approximately 30 years. Capacity 
for continuous service at low cost has 
been definitely established in this field. 
Proper operation, of course, is essential 
and the operating crews found in 
charge of such stations usually are as 
efficient as those found in any service, 
and better trained as a rule. 


Trends in Pipe Line Pumping 
Practice 


The centrifugal pump has been in- 


creasing in use in recent years, and 
there has been a trend toward employ- 
ing the electric motor drive and pur- 
chased power, Diesel electric generat- 
ing stations, and direct Diesel drives. 
Oil pumping stations of the Texas 
Pipe Line Company, at Rodoflo, 
Luther, and Starr, on the trunk line 
system out of the East Texas field, 
are powered each by a 750-hp. Mc- 
Intosh & Seymour engine; excellent 
results were reported immediately after 
installation. The operation of some of 
the new oil-pumping equipment in the 
stations of the Texas Pipe Line Com- 
pany have been watched with interest. 
Instead of conforming to the usual 
practice of stepping down the engine 
speed of about 200 r.p.m. to between 
40 and 50 r.p.m. to drive reciprocating 
pumps, an engine speed of 360 r.p.m. 
is employed and is stepped up through 
gears to two shafts running at 1800 
r.p.m. and driving two multistage 
centrifugal pumps connected in series 
and operating at pressures as high as 
750 pounds. Instead of the usual 
method of delivering into and out of 
working tanks, the crude oil merely 
goes through the pumping unit and on 
its way. As much as 34,000 bbl. a 
day have passed through one station 
into an 8-in. line. In the place of an 
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elaborate cooling system with Cooling 
tower and spray pond, a closed cooling 
system containing only 25 bbl, of 
water serves for cooling the engine 
cylinders. In this system, originated 
by The Texas Company’s engineers, the 
heated jacket water passes into a 1}. 
in. by 16-in. vertical cylindrical tank 
is pumped through a tube nest hex 
interchanger in the crude oil suction 
line, through the lubricating oil cooler 
thence through the engine cylinder 
jackets and back to the supply tank, 
The circulating pump is driven from 
an extension on one of the main pump 
shafts. A small generator belted from 
the other main shaft to supply lighting 
current completes the equipment. 

The simplicity, compactness, and 
convenience of the small engine, small 
pumps and all accessories permit of 
very small station that can be erected 
and running within 30 days, and be 
decidedly economical in both initial 
and operating cost. 

In Fig. 10 are shown the elements of 
a Diesel pumping unit, comprising 2 
compact high-speed unit, a standard- 
type step-up gear, and a pump of the 
multi-stage type employed in oil pipe 
line pumping. This unit is typical of 
the new Diesel equipment that is being 
successfully employed in this field. 
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Fig. 10. Elements of a Diesel pumping unit; typical of the new Diesel equipment now being used in pipe line service 
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Three 180 H. P. 
Cooper -Bessemer 
Engines direct- 
driving centrifugal 
oil line pumps in 
the Oklahoma 
territory. 
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These Diesels are Built 
for 24-hour Service/ 





Don't let the “economy appeal” of the 
Diesel engine make you lose sight of 
the first requisite in every pumping 
station — RELIABILITY ! 


In building reliable Diesel engines for 
oil-line pumping, nothing can take the 
place of experience. Cooper-Bessemer 
ls one of the oldest engine manufac- 
turers in this country. The records of 
Cooper-Bessemer Diesels in industries 
where continuous operation is of first 
Importance is the best guarantee of 


dependability. 


Cooper-Bessemer Diesels will quickly 
pay for themselves in YOUR pumping 
stations. They cost very little to run, 
and require fewer hours for adjustment 
and overhaul. 


Look into the specifications of Cooper- 
Bessemer Diesels. You'll find careful 
design, painstaking workmanship, 
and the best of materials — all com- 
bined to give you the greatest conven- 
ience, economy, and reliability! 


THE COOPER-BESSEMER CORPORATION 


Mt. Vernon, Ohio — PLANTS — Grove City, Pennsylvania 


“ West 43rd_ St. Mills Bldg. 640 East 6lst St. 201 East First St.. 631 Spring St. Magnolia Bldg. Esperson Bldg. 
ew York City Washington, D. C. Los Angeles, Calif. Tulsa, Oklahoma Shreveport, La. Dallas. Texas Houston, Texas 
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iscellaneous Applications off 


Diesels in the Oil Industry 


Wide Application of Diesels to Oilfield Service Has Resulted 
from Their Economy, Flexibility and Reliability 


HERE are many miscellaneous ap- 

plications of the Diesel engine in 
the oil fields that by the very nature 
of things demand economy, reliability, 
and flexibility. Its operations are char- 
acterized by feverish activity and by 
the ability of men and machines to 
meet emergencies and find solutions to 
a great variety of problems as they arise. 
Quick action is the order of the day in 
many fields where delay may mean seri- 
ous losses or disaster. 

It has been said that no industry has 
presented greater problems to ma- 
chinery and equipment builders than 
that of petroleum. It is certain that no 
industry depends more or makes as 
great demands upon machines, men, 
time, and money. Obtaining oil from 
great depths, whether in a desert loca- 
tion or on a steep mountain side, and 
the transportation of field equipment 
great distances, have been made pos- 
sible only by the aid of the machine. 
Among the most important items of 
equipment employed in miscellaneous 


service in this gigantic industry are 
trucks, tractors, and winches. 

The oil industry requires more from 
these machines than the average power 
user. Operating economy and long life 
alone are not sufficient for the oil pro- 
ducer. Fuel economy, mobility, peak 
power for emergencies, flexibility, ver- 
satility, are the qualities demanded of 
the engines employed in the oil field. 

When the tractor type, gasoline- 
powered tractors were first developed 
20 years ago the oil industry found a 
solution to one of its major field 
problems, that of transportation. It 
was the first application of this type of 
tractor, a fleet of “caterpillars” that 
hauled wagon trainloads of supplies 
for the Los Angeles aqueduct in the 
heart of the Mohave desert, that at- 
tracted the attention of the oil-pro- 
ducing industry. It was viewed as a 
solution to a difficult problem. A ma- 
chine with plenty of power, that laid 
its own tracks, scoffing at footings and 
distances that had brought death and 


exhaustion to struggling mule teams! 
undoubtedly could be used successfully 
in the petroleum industry. Since that 
time these track-type tractors have 
been the truck horses of the oil fields 
Today they are found everywhere, and 
perform many tasks other than simple 
transportation. Many of them are 
Diesel powered. 

These tractors range in size from 
95 hp. to 25 hp. for hauling units 
Equipped with winches, sidebooms, ot 
bulldozers, they are used for handling 
heavy timbers, pulling and running 
reds and tubing, erection of derricks, 
etc. They are employed also in bailing 
and cleaning wells, operating drilling 
rigs of the portable type, moving the 
entire drilling rig to new locations, 
shunting cars, laying pipe lines, ditch 
ing, building slush ponds and fire lines 
and a hundred other tasks. A tractor 
type welding unit also has been devel 
oped for pipe-line welding work. Auto} 
patrols and graders also are used exten 
sively in road construction work and] 


Fig. | (left)—Diesel tracto 
equipped with sidebooms aidi 
in the construction of a pipe li 
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Fig. 2 (below)—Diesel tractor of 


operating a winch on a lease in 


Oklahoma City field 
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OIL FIELD 


FOR 


OIL FIELD 


In oil field service Twin Disc 
Clutches have met with the same 
success and wide application as 
the Diesel engine itself. And for 
the same reasons. Twin Disc 
Clutches have proved their econ- 
omy, flexibility and dependability. 

At high or low speeds... inter- 
mittent or continuous operation 
.-- Twin Dise Clutches or Power 
Take-Off Units transmit the en- 
gine’s full horsepower, insuring 
quick, smooth response to de- 
mands of acceleration or sudden 
increased load. 

Twin Dise engineers’ fifteen 
years of experience in the oil fields 
and intimate knowledge of the 
industry’s requirements are at 
your disposal. It costs you noth- 


ing to consult them. 


TWIN DISC CLUTCH COMPANY 


1329 RACINE ST. RACINE, WISCONSIN 


SALES AND SERVICE OFFICE 


310 EAST 4th ST. TULSA, OKLAHOMA 
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Upper Left—Diesel tractor equipped 


with winch engaged in well-pulling 


operations. 


Upper Right—Diesel engines driving ro- 
tary and drawworks on a well! in West 


Texas. 


Left Center—Diesel-powered pulling ma- 
chine engaged in well-pulling opere- 
tions in the Gulf Coast. 


Lower Right—Generators and exciters 
mounted as a unit on steel skids. This 
unit is part of a Diesel-electric rotary 


drilling rig. 
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Fig. 3. (Left}—Typical vertical engine 
of the rugged type designed for oil- 
field service 
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hcurs worked is 14,000, almost all con- 
sumed in winch work. Approximately 
two gal. of fuel per hour are consumed 
by the engine and the working schedule 
is 24 hours per day. With more than 
14,000 hours of service, it is reported 
that the upkeep cost has been 6.99 
cents an hour. 

In the oilfields of Southwest Texas, 
a unit equipped with this type of 
Diesel engine is in constant use. It is 
employed to drive a rotary drilling rig. 
Another engine operates a mud pump, 
and a third Diesel is used to operate 
a generator for lights and auxiliaries. 
The wells are drilled to 2000-3000 ft. 
in depth. The fuel cost is asserted to 
be 80 cents a day. 
In Fig. 3 is shown a typical engine 
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Fig. 4 (Below)—Recently developed 
unit suitable for many power pur- 
poses, such as lighting, heavy trucks 
and tractors, hoisting, etc. 


maintenance of roads in the oil fields. 

Fig. 1 shows Diesel tractors equipped 
with sidebooms aiding in the construc- 
tion of a 22-in. pipe line from Indian- 
apolis to Detroit. Fig. 2 shows a similar 
outfit operating a winch on a lease in 
the Oklahoma City field. With this 
equipment 6800 ft. of tubing can be 
pulled from and run back in the well 
in eight hours at a fuel cost of 60 
cents per day. 

Diesel-powered tractors are also em- 
ployed for hauling heavy boilers and 
other machinery supported on oil field 
trailers. Tractors equipped with a boom 
and a winch are employed for handling 
the equipment off and on the trailer 
and placing it in the field, for erection 
and dismantling, as well as operation, 





at the well, including pulling tubing 
and other such jobs. 

Another application in the Okla- 
homa City field is a Diesel track-type 
tractor equipped with Cardwell winch 
and used to pull 2'4-in. upset tubing 
at the rate of 90 ft. per minute from a 
depth of 6300 feet. 

A Diesel tractor, equipped with an 
oilfield winch, was put in service in 
January, 1934. The equipment has been : a 
in almost constant service since. A con- 
servative estimate of the number of 
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Fig. 5. Vertical medium-speed pump- 
Ing engine 
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Fig. 7 (Above)—Drilling rig powered 
with Diesel engines as primary source 
of power—note water-cooling tower 
—engines are also equipped with air 
filters 


Fig. 8 (Right)—Cross-section showing 
all the details in a 2-cycle internal 


combustion engine of medium size 














providing power in a Louisiana pipe 
line station. 


of the rugged type developed to with. 
stand oilfield service in such applica. 
tions as pumping. This is the twin. 
vertical type 2-cycle engine designed 
for heavy service and powerful wel] 
drive. The engine has a 7'2-in. cylin. 
der by 10-in. stroke and is rated at 44 
hp. at 400 r.p.m., as a full Diesel, and 
convertible to gas with a 9-in. cylinder 
rated at 67 hp. at 400 r.p.m. The die. 
forged crankshaft operates in Timken 
bearings, as does the auxiliary drive and 
the water pumpshaft. The engine is th 
crosshead type with two bronze shoes 
a full-size wrist-pin replaceable bush 
ing of bronze. The lubrication is splash 
to all main parts, flood lubrication to 
the auxiliary drive, and force-feed t 
the cylinders. The Bosch injection sys- 
tem is used when operating as a Diese! 
engine, and a Scintilla magneto when 
operating as a gas engine. The engine 
are constructed to the same standard 
of design as the single and twin hor- 
zontal types. These horizontal engine 
are extensively employed for wel 
pumping. They are made in two sizes 
13 by 18-in. and 14 by 18-in., are con- 
vertible to gas and are equipped with 
the same auxiliaries as the vertical typ 
illustrated in Fig. 3. 

Another vertical medium-speed 
pumping engine that has been &- 
veloped for oilfield service is shown in 
Fig. 5. The engine is the 2-cycle typ. 
either gas or Diesel, and is of the cross 


head construction. This engine has: 
die-forged crankshaft equipped with 
Timken bearings. The engine has a7!» 
in. by 9-in. stroke and develops 40 hp 
at 400 revolutions per minute. Th 


Fig. 6—Four 120-hp. Diesel engines 
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PISTON 
a This new Piston Ring achievement was designed and developed by American YU Y 
Hammered Piston Ring engineers and metallurgists scarcely a year ago. It is Gf 
nsys | the result of long research aimed at improving the life of piston rings by using QV Yi 
Dies! | a combination of materials. Today, its successful operation in high speed Diesels 
le _ for the U. S. Navy submarine engines, locomotive Diesels and many other Diesel 
rdirs | applications, has been definitely proved, as well as in super-heated steam loco- 


i hor- _ motives where these rings were originally introduced. 
ngines | 


- wel | At left below is shown this new American Combination Cast Iron and Bronze 
- 
) siz, | Ring which, from actual service records, has given four to five times the life of 
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i, as ordinary cast iron rings. It polishes cylinders, prevents scuffing and scoring and LY, Bree SNATION 
‘| me greatly increases the life of both rings and liners. Wii 
d : q Yi 
| Inmiddle below is the Step Seal Ring that goes far to prevent blow-by in Diesel 12 
ie and other internal combustion engine service. The Scraper Drain Oil Ring, at IZ 
yon in right below, is usually installed in the groove farthest removed from piston head. VW 

17) 
e type, It rides over the oil film on the up stroke and scrapes effectively on the down stroke. y 
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hasa | The illustration at right shows these three types of American Hammered Piston N ZG 
1 with Rings used in one assembly and strongly recommended for greatest efficiency \ Y) 
a7’ | and economy. SA Vy; 
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e. The ° e ° ‘ N GZ 
American Hammered Piston Ring Co. NY 
Division of The Bartlett Hayward Company \ NY 
aN A ZY 
“Serving Industry as Founders and Engineers since 1832” \ GY 
Baltimore, Maryland, U. S. A. \ Y Y; 
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Upper Left—Diesel-powered portable 
cable-tool drilling rig. 


Upper Right—Electric drilling motors 
using d-c. power on an electric drill- 
ing rig using Diesel engines as a pri- 


mary source of power. 


Lower Left—Rotary table and draw- 
works of a drilling well in South Texas 


powered by Diesel engines. 


Lower Right—Diesels driving electric 


generators to supply d-c. power by 
Ward-Leonard system for drilling. 


Drilling motors used with this rig are 


shown on this page, upper right. 













































































lubricating system is of the pressure 
type, the oil passing through a filter, a 
drilled crankshaft, and drilled connect- 
ing rods. The connecting rods, as well 
as the shaft, are die-forged and drilled 
for pressure lubrication. 

These new engines are all equipped 
with air filters, built-in oil pump and 
lubricating oil filter, a built-in water 
pump, can be equipped with a radiator 
for a closed cooling system, have 
counter-balanced crankshafts, con- 
stant- or variable-speed governors, and 
air-starting systems. Clutch drives are 
used when required, or straight pulleys 
and flywheel drives can be provided. 
The engines described are among the 
latest developed and so far are the re- 
sult of the demand for a pumping 
engine of this size. 

Diesel power units of the completely 
equipped and self-contained type are 
making their appearance in many mis- 
cellaneous applications in the oilfields. 
Shown in Fig. 4 is a new development 
suitable for many power purposes, such 
as lighting, heavy trucks and tractors, 
hoisting, etc. This engine is a 6-cylinder 
707-cu. in. open-type Diesel power 
unit driving a generator by means of 
a texrope drive. This is late develop- 
ment in the high-speed industrial full- 
Diesel engines. Such an engine has many 
applications in the petroleum industry, 
and several makes and designs have 
been put into use within recent months. 
A closed-type power unit is shown in 
Fig. 9, fully equipped and _ self-con- 
tained, including a clutch. 


The increasing need for sturdy and 
economical power units to meet the 
severe service demanded in the oilfields 
is resulting in the further development 
and application of high-speed, medium- 
speed, and heavy-duty Diesel engines. 
Non-corrosive metal is being intro- 
duced to protect the engines using un- 
suitable fuels. Roller bearing designs 
are worked out to reduce maintenance 
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Fig. 9. A closed-type power unit, fully 
equipped and self-contained 
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and down time for repairs. Increasing 
the reliability of operation under haz- 
ardous and unfavorable conditions is 
the object of the designer of Diesel 
prime movers for oilfield applications. 
The successful and wide adoption of 
Diesels in recent years in the petro- 
leum industry is evidence that this ob- 
ject is being achieved. 
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cushions. 


Type “pl 


Free floating interchangeable load 


No metal-to-metal contact. 


2" to 14" bores. 





Type wr" Spiral steel spring 


holds free float- 


ing load cushions securely in place. 
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16" to 


14" bores. 


For All Drives 
and All Machines 


L-R Couplings "eat up" shock loads—have 
visible load cushions—prevent shut-downs 
of equipment—their low first cost and high 
efficiency assure economy of operation. No 
servicing required. 


Designs for Diesels 


L-R Couplings have proved their worth in 
Diesel service. Type WFR can be set prac- 
tically within the flywheel, conserving space 
and power. Capacities 5,000 to 1,500,000 
inch pounds. 

There's a type of L-R Flexible Coupling 
exactly suited to YOUR requirements. 


Write for Engineering Data. 
No obligation. 








A deservedly 
popular, trouble- 
free coupling for small units. Simple— 
compact. 3/16" to 234" bores. 


Type “ul |-A” 
















































Fig. | (above)—lInstallation of air 
filters on engines and compressors 


Fig. 2 (left)}—Air filter on an engine 
used on a pumping well 


volume of dust. Dust is a solid ma- 
terial in a finely divided state. Some 
dust particles are small and sufficiently 
light in weight to be borne, even in 
still air, for some distance before set- 
tling. Somewhat larger particles of 
sand and grit are picked up by mod- 
erate winds, and still larger particles 
are moved by clouds formed or created 
by tornadoes and winds of high ve- 
locity during drought periods. 

The protection of exterior working 
parts of internal combustion engines 
and air compressors that are housed in 
buildings is a problem of dust control 
through air-cleaning or air-condition 
ing. We are more particularly con- 4 
cerned, however, with dust that i 
“breathed”’ or drawn through the in 
take manifold into the cylinders of 


Importance of Clean Air and Water 
in Diesel Engines 


Benefits of Filtered Air in Diesel Engine Operation are Best Appreciated Through 
a Knowledge of the Destructive Effects of Unfiltered Air—Clean Water in Engine 
Jackets Essential for Efficient Operation 


F  pomeng air filters are now 
generally used on all types of 
new engines and compressors in the oil 
fields, a somewhat limited knowledge 
and appreciation of the importance of 
clean air in the Diesel engine among 
operators is to be noted, particularly 
in drilling operations. Due to this fact, 
much equipment is being operated 
without dust equipment, or inadequate 
attention is given to protection of 
the engine through the use of suitable 
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air filters. This is the result of the lack 
of information concerning the volume 
of air an engine and compressor handles 
and the extent of dust or air pollution 
prevalent in most localities where such 
engines are operated. 

It might be said that the crux of 
the entire question and the resultant 
lack of appreciation of the importance 
of air filtering lie almost entirely in 
the erroneous belief that the air in the 
atmosphere contains no appreciable 


engines and compressors. Piston, pistoa 
ring manufacturers, and manufa- 
turers of engines are often called upon 
to make adjustments on which it 5 
asserted by the operator chat rapid 
wear was due to soft or inferior metals. 
While there are other factors that 
could affect the life of an engine, pi 
mature wear in the modern motor ca 
be traced in most instances directly © 
inadequate dust protection or no pro- 
tection at all. 
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COOLING 
WATER 
TREATMENT 


Condition of the cooling water is a vital considera- 
tion in any Diesel plant. Dearborn Cooling Water 
Treatment and Chemical Engineering Service will solve 
this problem in your plant, eliminating scale deposits 
and corrosive action. 


Dearborn supplies powdered treating chemicals for 
use through central treating tanks and Dearborn Tannin 
Brick No. 2 for direct application to system water. When 
immediate removal of old scale is required, Dearborn 


Special Formula No. 134 is the safe scale solvent. 


"Old Faithful," shown here, has operated 69,220 
hours, using Dearborn Cooling Water Treatment, and 
was still on the line at last reports. Previous to the use 


of Dearborn Treatment it ran only 1,500 hours between 
cleanings. 


Dearborn Service Men and Chemical Engineers will 
gladly make survey and recommendations for the most 
economical solution of the cooling water problem in 
your plant. 


Dearborn Service is laboratory controlled. 


DEARBORN 
CHEMICAL COMPANY 
310 South Michigan Avenue, Chicago 
205 East 42nd Street, New York 
807 Mateo Street, Los Angeles 
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Cylinders, pistons, and rings are 
manufactured with precision, and as- 
sembled to provide compression in a 
combustion chamber or cylinder head. 
In order to guard against normal wear 
and heat caused by friction, engines 
and compressor piston rings slide in a 
film of lubricating oil. The protection 
thus far is adequate as iong as the 
lubricant is maintained clean and vis- 
cous. But dust particles drawn into the 
cylinders with each air intake stroke 
of the piston work their way between 
the cylinder wall and the rings, mix 
with the lubricant and form an 
abrasive substance that gradually or in 
extraordinary cases, rap:dly wear away 
these reciprocating parts; abrasives are 
carried to all internal parts of the en- 
gine lubricated by this oil. In order to 
appreciate what one grain of dust per 
1000 cu. ft. means to an engine, it is 
necessary to take a case in point. As 
an example, a 500-hp., 2-cycle, engine 
with a displacement of 3500 cu. ft. 
per minute, a dust concentration of 
only one grain per 1000 cu. ft., will 
take in three and one-half grains of 
dust per minute along with the fuel 
air. Operating ten hours per day, the 
engine will take in two and two-tenths 
lb. of dust every week, or approxi- 
mately 100 Ib. a year. 

Diesel and gas engines and compress- 
ors represent a large investment in the 
petroleum industry. Operating engi- 
neers are interested in lowering the de- 
preciation and maintenance cost and 
lengthening the life of this equipment. 
In the face of the facts just cited, one 
of the most practical means for effect- 
ing these economies is the filtering of 
the air that goes to the cylinders. This 
is done by employing an air filter that 
will remove a great percentage of dust 
particles of all sizes at the air intake. 
An example of the reduction in wear 
that can be realized is afforded by 35 
engines on a pipe line system from 
Texas to Chicago. These engines had 
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Fig. 4. Dry screen or strainer type 
filters on the intake to two engines at 
a pipe line station in Oklahoma. These 
are weatherproof outside installations 


(Photo of Protectometer installation by courtesy 
Staynew Filter Corporation) 
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been equipped with air filters prior to 
dust storms. Engine wear was reduced 
from .006 of an inch to .001 of an 
inch per 1000 engine hours. Filters 
were replaced every three hours dur- 
ing these storms, catching more than 
seven lb. of dust per 20-in. by 25-in. 
air cell. 

Although there may not be a great 
volume of dust in a few cu. ft. of air 
under ideal circumstances, there is dust 
in all air and over a given period of 
operation, say of a 1000-hp. engine 
handling 1,920,000 cu. ft. of air each 
ten hours, the dust that passes through 
or into an engine is more than enough 
to take its toll in damage to the equip- 
ment. Further, it should be considered 
that operating engines and compressors 
in the field, in drilling operations, in 
pumping plants, and in proximity to 
construction work where the dust con- 
tent of the air is obviously consider- 
ably higher than in sections where 
there is less of such activity, is in most 
cases ruinous and dangerous to the 
equipment. 

In Fig. 1 is shown the layout, ex- 
terior view, of air filters for the pro- 
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Fig. 3. Dry screen or strainer type air 


filter for compressor plants 
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tection of pumping station engines 
and compressors. 

Practically all tractor, truck, ang 
field engines are so equipped today, be. 
cause rapid wear is experienced in the 
absence of such protection. It is equal; 
important to protect engines on drill. 
ing locations. 

These engines operate under dusty 
conditions, where lubricating oil j 
easily contaminated. In many sections 
oil wells are being drilled under simila; 
conditions. The dusty air is breathed 
into the engine, and, unless adequate 
equipment is used, excessive and rapid 
wear in the cylinders will result. 

Three general classes of air filters 
are in use at the present time: (1) The 
dry screen or strainer type filter, 
(2) the oil bath or splash type filter; 
and (3) the adhesive coated or impinge. 
ment type filter. Many types of filters 
are on the market differing in design 
and construction, but these three gen- 
eral types cover them all in principk. 

The filtering medium in the dry 
screen or strainer type filter, is of 
fabric or paper that is held in place by 
steel frames or grilles. 

In the oil bath or splash type filter 
the air is made to pass through a bath 
or a spray of oil and another filtering 
medium of low density that is impreg- 
nated or coated during operation. The 
dust particles are washed down with the 
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; PROTECTOMOTOR 
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CONNECTION For air transmission line 
filtration to pneumatic hoists, 
air hammers, drills, riveting 
guns, paint sprayers, etc., 
ENTERING AIR AIR TO MACHINE =. Se yon oe 
CIRCULAR FIN @: 
E | “ CONSTRUCTION FELTEX FILTERING MEDIUM 
XC U S] ve Resists pulsation better than any known A positive dry filtration medium, ex- 
form, having no broad, flat surfaces to vibrate. clusive in Protectomotors. Feltex in the 
Permits large area of filtering medium to oc- Circular Fin Construction produces a long 
cupy a small space. This means low resistance lasting, easily cleaned and highly efficient 
| Ca U re S to air flow, and long filter life. No other filter filter. No oil necessary. Clean, dry 
| has the Circular Fin Construction. air is guaranteed. 





ANY PROTECTOMOTOR ROTECTOMOTO MODELS FOR AIR CONDI- 
FILTER INSTALLED FOR 30 ge6-U-S: PAT oFE TIONING AND DUST RE- 
DAY FREE TRIAL. WRITE R= B= BO) a Oo! COVERY ALSO MANU- 
FOR CATALOG TODAY. AIR EFFICIENT. ERS FACTURED BY STAYNEW. 


FILT 
STAYNEW FILTER CORP., 2 LEIGHTON AVE., ROCHESTER, N. Y. 
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Fig. 5. Oilbath or splash type 
filter 


oil, and the other filtering medium is 
kept clean and sufficiently coated to 
catch the dust particles. In the oil bath 
type the intake orifice of the filter is 
reduced in size to induce air into the 
chamber at high velocity, thus agitat- 
ing the oil and setting up a spray 
through which the air passes. In the 
splash type, the oil is splashed against 
the sides of a circular chamber by cen- 
trifugal force. The air passes through 
the spray of oil and another filtering 
medium and is cleaned. 

The adhesive-coated or impingement 
type filter consists of an adhesive- 
coated fibrous mass that is confined on 
the intake and discharge faces by metal 
meshing or grilles. These packs, suit- 
ably housed in frame units and pro- 
tected with weather louvers, are at- 
tached to the air intake pipe of the 
engine. 





Importance of Clean Water 


Most natural waters used for cool- 
ing purposes contain a sufhcient 
amount of temporary hardness to cause 
the precipitation of calcium and mag- 
nesium carbonates as scale deposits 
when the temperature of the water is 
increased to any extent. Natural waters 
also often contain considerable amounts 
of soluble sodium salts that concentrate 
in a cooling system due to loss of water 
by evaporation. The concentration of 
these salts is likely to cause corrosion, 






Fig. 7. Adhesive coated or impinge- 
ment type filter. An American Annis 

wool felt dry type filter cell is 
employed in this installation 


especially in view of the fact that in a 
cooling system of the re-circulating 
type the water is continually being 
aerated and is, therefore, always satu- 
rated with dissolved oxygen. 


In a cooling system of the enclosed 
type the loss of water due to evapora- 
tion is not large and, therefore, con- 
centration in this case is not rapid. On 
the other hand, the external cooling 
water, used in conjuncticn with the 
cooling system through a heat ex- 
changer, is subject to atmospheric con- 
ditions and must also be taken into con- 


sideration in the treating process. 


If re-circulation is not provided, and 
if the cooling water goes to waste after 
it passes thrcugh the engines, very lit- 
tle, of course, can be done in the way 
of treatment, and, therefore, the fol- 
lowing discussion is based upon the use 
of a cooling system of the re-circulat- 
ing type. 
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The most satisfactory method f, 
treating a cooling water supply for ¢, 
prevention of scale deposits is to inst, 


a central treating tank for softenin, 


— 


all make-up water before it is addy 





to the system. In this case the hard, | 
ness is’ reduced to one grain per gil. 
lon or less, and very little, if any, pre. 
cipitation takes place when the temper 


ee 


ature of the water is increased 4s it 

passes through the engine jackets, 
In beginning the use of this trey. 

ing system the spray pond, or reser. 


voir, should be filled with treated wate 


+ PRR TOR tate 


and the total hardness in the circuly. 
ing water should not be allowed to ¢. 


ceed approximately 1'> grains per gal 


Fig. 6. Adhesive coated or impingg. 
ment type filter with weather louvre, 


This filter contains viscous type cels 
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: : at any time. The concentration of dis- chemical engineering concern that has method is to employ an overhead tank 
: solved solids, due to loss of water by had experience along this line. It is im- feeding the engine by gravity, the tank 
evaporation, cannot, of course, be pre- portant that the treatment used be being kept full and overflowing by a 
vented and this makes it necessary to based upon the analysis of the water circulating pump. Should there be 
change the system water occasionally supply and that frequent tests be made pump failure, the water level in the 
provided the concentration of sodium on both treated and circulating water overhead tank immediately will start 
salts presents a corrosion problem, or for the purpose of determining whether to fall. This drop in level operates a 
's Pre: provided it is not desirable to add a the proper results are being obtained. warning bell or alarm, flashes a lamp, 
mper. special dosage of treatment to the sys- The prevention of corrosion in the etc. An alarm can be installed in the 
ait) gem water in order to reduce the hard- cooling system is a special considera- discharge pipes from the engine jacket 
S. ness. In some cases where corrosion is tion in all cases and must be handled to signal when the water temperature 
mie severe it is necessary to add special accordingly. . . becomes too high, which will prevent 
' treatments containing the proper in- There are many ways in which the any accidents from careless manipula- 
hibitors that have been found success- reliability of the jacket water supply tion of the valves when starting the 
ful in this connection. Special treat- may be assured. A simple and effective system. 
ments containing the required water- [= 
softening agents, together with special | ” 
coagulants, are used through the cen- 
tral treating tanks and the dosage de- 
pends upon the raw water hardness. In 
; plants where it is not convenient to | 
Pinge- use this method of treatment the water- 
Duvres, softening chemicals can be added di- 
rectly to the circulating system in pro- 
portion to the amount of raw make-up 
water added, although this method does | 
not prove entirely satisfactory, due to 
the fact that all precipitation takes 
place in the circulating water with the 
formation of sludge, the amount de- 
pending upon the hardness of the raw 
water supply. Although the same de- 
gree of softening can be obtained by 
adding the treatment directly to the 
system water, the presence of sus- 
pended matter is likely to cause the | 
formation of deposits unless a large 
reservoir is used where the suspended 
matter would have an opportunity to 
be partially settled out. 
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PROVED PERFORMANCE 
CHOSEN BY 


ENGINEERS 






Another method also is frequently 
made use of when it is not practical 
to install central treating tanks. It is ' 
' based upon the use of colloidal treat- <i . a 

ments + saairg in the system water that Engineers associated with the 

have no softening effect, but, on the | Oil and Gas industries new | 

other hand, tend to prevent the forma- | bali Air ee _ > wa 

tion of scale by a physical rather than we power unite ocause # pi 

dit tn now from years of experience 
in the field that Vortox Cleaners 
operate successfully under the 
most severe dust conditions. Be 
sure your Diesels are protected 
by Vortox. 








In waters where the original hard- 
ness is not excessive this type of treat- 
ment will produce entirely satisfactory 
results and has the particular advantage 
of requiring no water-treating ap- 
paratus and also requiring no chemical 
control. In the case of smaller cooling 


ee 


VORTOX COMBINES 
AND COORDINATES 


systems where it is not considered prac- 





tical to treat the water by any of the MOST EFFECTIVELY 
above methods, the engine jackets and THE 
heads may be cleaned out periodically FUNDAMENTAL AIR 
by the use of acid-type treatments that CLEANING PRINCIPLES VO FR T OX 
contain suitable inhibitors for prevent- 
Ing action on metals during the clean- 1. Centrifugal Action. MANUFACTURING COMPANY 
oe 2. A cyclonic oil spray. 
The treatment of cooling water in 3. An oil washed crimped t VORTOX «| 
the larger Diesel engine plants is of : wire filter. 





sufficient importance to warrant con- 
sultation with a company that special- 


izes in this type of work, or with a| WORTOX OIL TYPE SELFWASHING AIR CLEANER 


CLAREMONT, CALIFORNIA 
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Repair and 


HE importance of a fixed routine 

in the maintenance and repair of 
the Diesel engine cannot be overem- 
phasized. The work of keeping a Diesel 
engine in good operating condition 
must be confined to a strict routine 
if the engine is to escape the ravages 
of abuse and neglect. Of course there 
is no general schedule of maintenance 
that can apply to all engines and ap- 
plications, but a specific schedule can 
be adopted to serve a specific unit or 
application if the requirements of such 
an application are thoroughly under- 
stood. 

The Diesel engine is not an inde- 
pendent unit, entirely self-contained, 
but has several distinct and separate 
auxiliary systems that control its eco- 
nomic. possibilities. It is obvious that 
these auxiliary systems must be con- 
sidered and adequately provided for at 
the time the engine is installed. 

The inherent characteristics of each 
separate and specific type of Diesel en- 
gine application make a definite de- 
mand upon the equipment in the aux- 
iliary systems. As an example, it may 
be shown that standard auxiliary 
equipment fails to control the corro- 
sive properties of the cooling water, 
and not all fuel systems will handle 
the corrosive properties of some kinds 
of fuel oil. Modification of these sys- 
tems is required to meet such condi- 
tions before a sensible maintenance 
plan can be worked out. It becomes 
essentially important, therefore, to 
know the physical limitations of these 
two factors when selecting and mak- 
ing an application of a Diesel engine. 

It is not meant to infer that the 
Diesel plant is an intricate unit or sys- 
tem, but it is felt that there are num- 
erous places that require careful and 
constant study of operating condi- 
tions. Through a schedule of regular 
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Diesel tractor digging a slush pit in 
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the field near Wellington, Kansas 


maintenance and inspection and a 
study of records thus obtained it is 
possible to know the internal condi- 
tion of the machine within fixed limits 
at all times. With this knowledge of 
reasonable working conditions and 
limitations, replacements, repairs, and 
adjustments can be made well in ad- 
vance so as to eliminate aggravation 
and forestall difficulties in maintaining 
the reliability of the engine. 

The importance of having an engi- 
neer in charge of Diesel equipment is 
becoming more appreciated. Service, 
output, and reasonable maintenance 
reach their most satisfactory condi- 
tions when placed under direct charge 
or supervision of a responsible engi- 
neer. It seems certain that if the Diesel 
equipment is provided with proper 
auxiliaries to meet the operating con- 
ditions of a particular application and 
placed directly under a competent head 
as operator and engineer, the general 
success of this type of engine will be 
much greater and more satisfactory. 

In other words, after an engine is 
selected and the proper installation has 








A 9 by 12 Diesel drilling engine, 















350-hp., 600-r.p.m., 4-cycle, solid. 
injection type 

x 
Efficient operation 
can be assured onl 
if definite scheduk 
of upkeep is followed 

# 


Maintenance of the Diesel Engine 


been made, including those modern pr. 
finements that make up a Diesel op. 
erating unit, the proper inspection ani 
maintenance schedule of the entire gy. 
tem is essential to obtaining low cos 
power that this type of engine maks 
possible. 

And it must not be forgotten thx 


the cost of making a proper layou | 


and installing the proper refinement 
and auxiliaries is fully repaid by th 
subsequent operating savings and in 
addition the performance is great 
improved. 

The process of maintenance coms 
under the head of cleaning, adjusting 
reconditioning and renewing of var- 
ous parts subject to wear and brei- 
age. The nature and amount of equip- 
ment to carry out this maintenance 
work depends upon the engine ani 
system of maintenance followed. Mam- 
tenance work differs only in th 
amount of reconditioning of the vat- 
ous parts of the engine and the au: 
iliaries carried out in the field. If: 
policy of little or no maintenant 
work in the field is to be followed 








































IF YOU WANT— — 


pita REDUCE DIESEL CYLINDER WEAR . 


You’ll put COOK’S GRAPHITIC IRON Plain Rings in the 
fire grooves. They’re made to meet the condition of greatest 
cylinder wear which occurs opposite the fire rings when 
piston is at top center, for at this point, lubrication is least, 
temperature highest and rings pressure-loaded the maxi- 
mum. Their exclusive material, free of all steel-like 
ne inclusions and permeated with excess primary graphite, 

nee! promotes and maintains the hard surface skin peculiar to 


. re. Cas cast iron which gives maximum wear-resistance. 
Cl Op- 


ae —TO INCREASE POWER AND SAVE FUEL .. . 


ule 
eq 


P 




















ade You'll follow up with two-piece COOKTITE Sealing rings 
in the lower piston grooves because they eliminate 
wel “blow-by” (compression loss) which occurs through the 
aed joint openings of ordinary rings. For COOKTITES alone 
ements ° . 
by th have the dual ring-cylinder seal for maximum sealing effi- 
and it ciency; full depth radial strength for greatest dependabil- 
great ity; no frail elements to crumble with wear and score the 
ees ve jours cylinder. COOKTITES invariably restore new engine per- 
mee eens nes formance even in badly-worn cylinders. 
f var 
bei —TO GET PROVEN RING BALANCE .... 
equip: 
wie: You’ll employ the labyrinth principle of pressure seal pro- 
ise vided by the combination of COOK’S GRAPHITIC IRON 
in the mama Plain Rings to check the fire and break the pressure, backed 
he Vat: a § by COOKTITE Sealing Rings to complete the seal of both 
he aut }_cooxtie ™ cylinder and groove. Operating data, before-and-after in- 
whe L _ stalling this exclusive COOK’S Ring combination, show 
“voi {Sealing Pressures | “nome that it has prolonged cylinder life 50% and increased 


slowed, F Since 1888" a : ° 
| horsepower in new and worn cylinders respectively, from 
PROVEN APPLICATION OF 


COOKS RINGS TO 4-CYCLE DIESEL 10% to 25%. 


. . . INSTALL COOK'S RINGS pepiacement Joe 








WRITE for new BROCHURE 

2 explaining the exclusive advan- 
Ps tages of COOK’S Rings — the 
reasons why they predominate in 


{ 
the Diesel Trade—and including | 
} 
| 


COOKTITE 4 


instruction sheets giving proven 

application of COOK'S Rings to 
| the various types of engines. 
| Write today. 
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only a small outlay for maintenance 
equipment is needed, but there will be 
the necessity of keeping a small stock 
of repair parts on hand. If a policy of 
extensive maintenance is established, a 
considerable amount of maintenance 
machinery must be provided, but there 
will be a smaller amount of spare parts 
required. Experience tends to indicate 
that a large outlay for maintenance 
equipment is not an economical asset 
where only a small plant or few Diesel 
engines are used, because the high cost 
of quality machinery necessary and 
the general lack of mechanical skill 
and appreciation of the accuracy of 
work of this kind on the part of some 
operators and Diesel engineers. 
However, large plants such as pipe 
line pumping stations can show an 
economic advantage from the installa- 
tion of a limited amount of good ma- 
chine tools, however this advantage 
is retained only so long as the operat- 
ing men in charge appreciate the 
limits of accuracy and quality re- 
quirements of Diesel replacement parts 
and have the skill and experience 
necessary to fabricate and fit such 
parts. Much additicnal knowledge and 
training added to that of the average 
Diesel operator is needed for this work. 
In this connection an important re- 
quirement must be emphasized, that in 
the operation of Diesel equipment, we 
should know its past history and have 
such records as will make it possible 


Diesel with V-8 engine, the latter hav- 
ing the cylinder banks set at a 60- 
deg. angle, and develops 160 maxi- 
mum b. hp. at a governed speed 


of 850 r.p.m. 





















to predict its future performance. And 
this can be done only within the limits 
of accuracy of the records, there rec- 
ords and instruments, if they are to be 
of any must have a 
known degree of accuracy. The quan- 
tity and type of records on the opera- 


consequence, 


This engine, full Diesel twin cylinder 
in a Kansas pipe line station, has lee 
in service since September, 1933, 4 
drives a 5-in. by 10-in. plunger ling 
pump, delivering oil through a 6.in 
line against 350 to 500 Ib. pressure, 
Also an 8-in. by 10-in. suction pump 
is driven, as well as a small generato, 


of about 10 hp. 
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tion of a Diesel engine depend entireh 
on the personnel in charge of the plant 
and the policy established. In the las 
few years many Diesel operators ate 
insisting upon such instruments 4 
fuel-measuring devices, pressure indi- 
cators for power cylinders, thermom. 
eters, pyrometers, load output meters 
and sufficient micrometers and the like 
to measure accurately the wear of all 
parts of the engine. 

With these instruments at hand and 
a definite system of established records, 
deficiencies of operation can be ascer. 
tained and the operating problem 
without 


solved loss of time and 


money. 
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interior View of a power barge, show- 
ing three splash-proof generating 
units of 125 kw., 250 volts, and a 
25-kw. auxiliary generator, driven by 
3 250-hp. Diesel engine. This barge is 
in Venezuela, South America, and 
supplies power for maritime 
drilling operations 
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Of course, the engineer in charge 
shculd be capable of doing mainten- 
ance work and supervising mechanical 
shop work, if such shops are main- 
tained. 

The need for lower operating cost 
and consequently lower power cost in 
the petroleum industry, due to eco- 
nomic conditions in the whole coun- 
try, has brought about a healthy atti- 
tude on the part of the owner and 
operator towards maintenance and 
management of Diesel equipment with 
the result that any progressive owner 
of a number of Diesel engines or his 
operators gives quite as much atten- 
tion and care to the supervision and 
maintenance of his power units as the 
railroad and ship owners have long 
since learned to accord their large and 
costly Diesel units. 

The principles of maintenance work 
can be learned only after study and 
experience with the Diesel engine, 
however, we will outline the impor- 
tant divisions and suggest those items 
that require regular maintenance at- 
tention, and how these problems are 
being solved. 

Maintenance expense of Diesel en- 
gines in oil field service may be reduced 
and operation made more efficient on 
installations such as drilling rigs, 
pumping engines, and powers by using 
enclosed cooling systems, since the 
water in most fields contains minerals. 
Radiator cooling is not very practical 
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for large Diesels except where the water 
supply is very scarce and this practice 
has to be reserted to because of the 
high first cost and reduction in avail- 
able power to handle the radiators. A 
simple cooling tower often will suffice 
for a small engine, a closed system using 
only soft water will be needed on larger 
engines, or a complete water-treatment 
method may have to be employed in 
large installations. 

A small item of expense is involved 
in the matter of automatic devices for 
cooling water and lubricating oil, and 
likewise exhaust pyrometers are worth 
all they cost to warn against overload. 
These additional devices, long used on 
other applications, are the best and 
cheapest insurance against high main- 
tenance cost. No operating organiza- 
tion should handicap itself by the use 
of inefhicient equipment and wasteful 
methods, and such an organization will 
supply these necessary auxiliaries for 
the protection of Diesel equipment. 

Continuous attendance of one or 
two units by the operator is poor prac- 
tice and adds nothing to the reliability 













































of the engines. Routine duties that re- 
quire time of the operator can be 
safely entrusted to automatic controls 
and safeguards. Such devices are simple, 
have been thoroughly developed, and 
require but little care to keep in opera- 
tion. The attendant is left free for 
other work and for using his head. 


Lubrication on the modern Diesel 
engine requires very little supervision. 
Engines usually provided with pressure 
lubrication have duplicate pumps that 
reduce the possibility of failure of the 
lubricating system. In order to guard 
against breakage in pipes, and many 
other possible interferences with the 
free flow of the lubricating oil, alarms 
are provided to warn the attendant 
when the pressure is too low or when 
the temperature of a bearing is too 
high. Several methods are now in use 
to shut off automatically the fuel 
pumps and stop the engine if the 
lubricating oil pressures at any point 
in the system become dangerously low. 
Another advantage of this device is 
that the engine cannot be started until 
the oil pressure has been built up 
through the system. This insures the 
moving parts of receiving oil at the 
very start. 

By keeping the lubricating oil clean, 
there is little chance of oil lines clog- 
ging. In fact, there is no reason for 
the lubrication of a Diesel engine not 
being made as automatic and _ fool- 
proof as that of the automobile engine. 
This is now being done on most Diesel 
engines, particularly the high-speed 
units. 

Fuel supply failures are not so seri- 
will only in a shut 


ous, and result 
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Diesel engines driving mud pumps. 
Photograph taken in Cowden field, 
Odessa, Texas 
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down of the engine, although such in- 
terrupticns in service need not be tol- 
erated since a means of prevention is 
available. Adequate precautions are 
necessary to maintain clean fuel by the 
use of a series of filters and strainers 
all the way from the delivery of the 
fuel into the main storage tanks to the 
spray valves on the engine itself. The 
simplest type of fuel system is usually 
the overhead day tank in the engine 
room that is filled once a day or each 
shift from the main storage tank. If 
the tank is large enough and is pro- 
vided with some form of gauge there 
is no likelihood of the fuel supply run- 
ning low. Of course an alarm may be 
used for this, but usually it is not 
necessary. 

It is now good practice to use pyro- 
meters to measure the temperature of 
the exhaust gases. This is a good 
method of checking the temperature 
of the cylinders; a uniform tempera- 
ture is an index of uniform perform- 
ance and load. Such a check on the 
engine’s temperature and balance takes 
but a few minutes, and if the cylinder 
temperatures are found to agree within 
reasonable limits the attendant is safe 
in assuming that each cylinder is doing 
its proper share of the work. Many 
difficulties formerly encountered in the 
operation of multi-cylinder engines 
could have been avoided by the use 
of such pyrometers for measuring ex- 
haust temperature. 

Considerable care is required in the 
layout of a cooling water system if the 
water is unsuitable for the service. The 
damage that hard water can cause is 
recognized everywhere and closed cool- 
ing systems are employed that con- 
tinuously re-cool the circulating water, 
which if not soft is either chemically 
treated or softened by the use of a 
water-softening system. Even when 
cooling direct with water that is not 
too hard, water can be saved at small 
expense with the evaporator-type cool- 
ing towers. These towers are regular 
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factory made and are commercially 
marketed. They are constructed of 
pressed metal in well-designed shapes 
and in non-corroding material if de- 
sired, and are superior to home-made 
equipment in many respects. 


Some installations will justify lu- 
bricating oil purification. Formerly 
the lubricating oil, when it became 
heavily contaminated with fine carbon 
particles washed off the cylinder walls, 
was thought to be used up, and was 
either thrown away or used for ma- 
chinery and shafting lubrication in 
other parts of the equipment after a 
simple filtering process. It is now the 
practice to purify the oil by a cen- 
trifuge, or by coagulation and settling 
with the aid of chemical reagents. The 
chemical process is particularly effec- 
tive and even restores the oil’s original 
color. Not only does purification save 
the cost of new oil, but it assures the 
quality of the oil in the system being 
held constant. Engines of Diesel type 
may be very wasteful of oil, unless a 
reclaiming system is used in connec- 
tion with the installation. The lubrica- 
tion system of drilling rig engines 
should be carefully guarded against 
contamination. It is very likely that 
on many of the modern heavy drilling 
rigs it would be profitable to have a 
reclaiming system, as much for the as- 
surance of a constant supply of good 
oil as the savings involved. 


It is easy to overdo this matter ot 
auxiliaries, however. Expensive auxil- 
iaries are not always justified and 
many of the oil field engines operate 
under conditions of service where a 
few refinements are justified. Decision 
on whether to use water-softening 
equipment, oil-reclaiming devices and 
systems, centrifuging machines for the 
fuel and lubricating oil, closed cooling 
systems, and pyrometers, can be made 
only after a careful study by a Diesel 
engineer who knows his business of 
the application, the operation, and the 
type and design of engines used. Ex 


A 200-hp. Diesel engine driving 
125-kw., 250-volt d-c. differentially 
compounded generator, and a 15-kw, 
250-volt d-c. exciter. Equipment we 
for rotary drilling by Ward-Leonard 
control 





perience in the field will determin, 
more than any other factor just hoy 
much can be spent for such equip. 
ment. 

The initial cost of such installations 
will be increased by the engineering 
study necessary to assure a thoroughly 
planned and economical installation in 
advance of more expensive experience 
lessons, and the cost of the several re. 
finements and auxiliaries that may be 
required. It has been the writer’s ex. 
perience that the cost of making 3 
correct layout and of installing the 
proper refinements, auxiliaries, and 
equipment is fully repaid by the en- 
suing operating savings; and in add- 
tion, the performance of the engine 
is greatly improved. 

Instead of entailing additional main- 
tenance detail and expense, the use of 
such refinements and safety devices re- 
duce the hazards of operation and also 
the maintenance expense. The question 
resolves itself into the simple problem 
of whether the investment is justified 
from a long range viewpoint. The 
whole problem of maintenance and re- 
pair is influenced by the presence or 
absence of those aids and helps toward 
proper operation. In this connection it 
should be kept in mind that any en- 
gine, Diesel or gas, however well de- 
signed and logically suited to the 
application, will not give satisfactory 
results and will doubtless show a high 
maintenance and repair cost if it be 
cooled by raw water of just any kind 
available or burn raw fuels of any 
grade at hand without regard to their 
suitability. Operation will suffer like- 
wise if the engine is carelessly lubri- 
cated, or is forced to breathe in ar 
whatever the location without th 
benefit of air filters to remove dust 
contamination. Under these conditions, 
which after all are the conditions 
under which most Diesel engines have 
had to operate in many years past 
cylinder wear, bearing wear, wear and 
depreciation of the intricate and del 
cate fuel pumping and injection sy* 
tem, will be rapid and costly # 
compared with the results assured by 
the proper safeguards, an i 
maintenance plan, and a thoroug) 


f in- 
knowledge of what maintenance 
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uel Oils For Diesel Engines 


“¢ 


Selection and Handling of 


Fuels has Economic Importance 


HREE important sources ot tuels 
Tin available for Diesel engines, 
namely: crude, straight distillate, and 
cracking still recirculating oils. It is 
very important to know the relative 
economy of fuel oils, both as to price 
and availability and whether the engine 
in question is designed or adjusted for 
a particular kind of fuel. As a whole, 
Diesel engines are not designed to use 
straight crude; to do so with any de- 
gree of success they must be adjusted. 
Crude oil is almost unknown as a 
Diesel fuel outside the petroleum in- 
dustry itself, where it is used in oil 
pipe line stations. Pipe line engines 
burn the crude simply because it is 
available, though a suitable supply of 
distillate or fuel oil would require 
separate handling and entail consider- 
able additional expense. Not all crudes 
are suitable as fuel by any means, al- 
though some of the objectional crudes 
may be made so. East Texas crudes 
containing a high percentage of wax, 
for example, obviously are difficult to 
handle and burn, requiring high pump 
pressures that sometimes clog the fuel 
lines between the injection pumps and 
the spray nozzles. Some of the high- 
speed engines are sensitive to this kind 
of fuel and for this reason the use of 
such fuels should be investigated care- 
fully. Suitable pumps and nozzles 
usually can be supplied that will handle 
a highly-viscous crude. It also has been 
found that many crudes carry a great 
deal of water in emulsion, rendering 
combustion imperfect to such an ex- 
tent that the water must be settled 
out in large storage tanks before it is 
used. On the other hand, many crudes 
contain a very appreciable amount of 
hydrogen-sulphur com pounds, and 
their use in many types of engines 
would result in excessive cylinder wear 
and perhaps cut out the pumps and 
spray nozzles more rapidly than normal 
fuels. It is obvious that crude oil can- 
not be classified as a suitable fuel un- 
eS it is 


given a very good cleaning 
before us 


e and is properly handled to 
Prevent excessive wear, and unsatis- 
factory combustion. Of ccurse, pipe 
in¢ pumping stations using the large 
“ngines, particularly those of the air- 
mjection type, are adjusted and equip- 
ped to burn this kind of fuel; but this 
'S NO good reason for assuming that 
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such fuels may be used in high-speed 
engines having a sensitive fuel system 
and in nowise intended to burn crude 
oil. Some success in burning crude oil 
in the high-speed engine has been re- 
ported, but only after extensive experi- 
ment to find out how this may be done 
with a particular application. 

In the early days of the Diesel and 
up to comparatively few years ago all 
Diesel fuel was a distillate product pro- 
duced by refineries where no cracking 
process was employed to produce gaso- 
line. In those days engines of the Diesel 
type were sold to run on and burn 
satisfactorily any “fuel oil that was 
clean and would flow through a pipe 
not less than '/% in. in diameter,” a 
specification that hardly could be any 
broader. Such straight-run fuels, pos- 
sessing highly desirable characteristics 
as fuel for Diesel engines, are more 
difficult to obtain since the introduc- 
tion of the “cracking still,” and, there- 
fore, it is important to know whether 
an engine will burn cracking. still 
products. This accounts for so much 
interest being shown in the question 
of fuels and why a very considerable 
amount of research and experiment is 
being carried out to determine and 
define fuel specifications for Diesel 
engines. Fortunately for the time being 
a great deal of fuel coming from the 
Southwest and Middlewest from local 
refineries is straight-run distillate that 
can be used very satisfactorily when 
properly handled. On the other hand, 
taking the country as a whole, the 
greater amount of available Diesel fuel 
oils are cracking still products. Such 
fuels may have a gravity and other 
characteristics equal to that of the 
straight-run distillates, and such fuels 
may carry a greater amount of carbon, 
a result of the cracking process. 

Cracking still products are found to 
be quite suitable for slow-speed and 
even the medium-speed engines and 
Semi-Diesel engines. In the case of the 
high-speed engine, however, the igni- 
tion lag may be so great as to render 
the use of this kind of fuel very un- 
satisfactory. A good fuel is made by 
blending a recirculating oil and a 
cracking still residue. Considerable re- 
search is being done at the present 
time to find the best means of blend- 
ing to obtain most satisfactory com- 


bustion. Some tests have been made 
that indicate that blended fuels with a 
carbon content as high as ten percent 
may be burned in slow-speed engines; 
but unsatisfactory results in the 
medium-speed engines are reported by 
experimenters when this fuel contains 
as much as five percent. Carbon con- 
tent is no longer regarded as the most 
important determining factor, for 
much of the carbon content of the 
blended fuel may be removed by suit- 
able filtration and treatment. This, 
however, involves expense not accept- 
able in oilfield operations. 


For a good many years the fuel oil 
known as Bunker C, the cheapest fuel 
for Diesel engines on the market, has 
been used successfully in the large 
slow-speed air-injection and solid-in- 
jection engines. Such fuel contains a 
considerable amount of dirt and must 
be centrifuged before use. The centri- 
fuge has not been able to remove en- 
tirely all the objectional foreign mat- 
ter and carbon, and its use is almost 
always accompanied by sticking rings 
and increased cylinder wear. The high 
maintenance cost has been accepted, 
however, as offset by the very low 
price for which Bunker C fuel usually 
can be obtained. It should be remem- 
bered that there mzy be a variance of 
as much as 50 percent in liner wear, 
and such an increase in wear must be 
charged against the fuel that causes jt. 

In the petroleum industry, however, 
all the various kinds of fuel oils are 
available and it follows that a fuel 
most suitable to the particular engine 
should be used unless the cost is ex- 
cessive. The average installation does 
not demand a fuel that is so cheap that 
the maintenance cost is increased. 
Where suitable crude is available at 
low cost, and the engines can handle 
such fuels satisfactorily, the transpor- 
tation of a refined fuel does not seem 
justified; however, where straight run 
distillates are available at a price not 
more than 50 percent above crude 
prices, the use of such straight-run 
distillates always is advisable. The 
equipment and consequent higher 
maintenance cost that the use of crude 
entails more than offsets the increased 
cost of distillates, particularly for drill- 
ing operations, for miscellaneous uses, 
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and for high-speed engines employed 
in pipe line pumping stations. 

Considerable investigation is under- 
way looking toward finding a suitable 
standard for measuring fuel specifica- 
tion for various types of Diesel 
engines. Possibly no other product pre- 
sents such wide variations in specifi- 
cation as Diesel fuels. With the devel- 
opment and application of higher 
speeds have come very clese and very 
exacting fuel-oil specifications that 
have been difficult to meet by the oil 
companies supplying the fuel oils. As 
an example, oil companies have been 
asked for Diesel fuel containing less 
than one-half of one percent sulphur 
content for high-speed engines. It is 
found to be very costly to reduce the 
sulphur content to this amount and on 
the other hand, such a low sulphur 
content is not necessary if the engine 
is properly designed and adjusted. 

Many engine -builders are now con- 
structing units intended to burn a fuel 
meeting certain general standards co 
that obtaining fuels to give satisfac- 
tory results will be less difficult to 
handle and result in lower average 
prices for those fuels available. Much 
progress may be expected in the field 
cf Diesel fuels within the next year 
or so. The increasing application and 
use of the Diesel engine doubtless will 
result in a fuel market situaticn more 
convenient to the user and better for 
the manufacturer. 

The important characteristics of a 
fuel oil are ignitibility, combustion 
knock, and ignition lag. The technical 
terms involved in a Diesel fuel speci- 
fication, therefore, seem werthy of 
study, if proper understanding is to be 
had of this most important question. 

The use of fuel oils that meet cer- 
tain specifications is desirable regard- 
less of the type of engine. The pur- 
pose of specifications is to classify fuels 
into grades on the basis of viscosity 
and to indicate the desirable properties 
of the various grades. To insure rea- 
sonable cleanliness there is included in 
these specifications certain limitations 
on the water, residue, and coke con- 
tents. 

What is the significance of the re- 
quirements in the specifications? 

Viscosity is very important as indi- 
cating the results to be expected in 
burning the fuel. When the viscosity 
of a fuel oil is too high it will im- 
pede the flow of the fuel to the pumps 
and may interfere with the delivery of 
the fuel into the engine, indicated by 
poor atomization and excessive pene- 
tration; however, since the viscosity is 
related closely to temperature, it is 
easy enough by providing for tempera- 
ture control to adjust the fuel vis- 
cosity to the requirements of a given 
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injection system and so render the 
engine less dependent on the viscosity- 
grade of its fuel. This is accomplished 
in several ways, and is more impor- 
tant than is generally thought. 

Much attention is given to the sub- 
ject of ignition quality. A few years 
ago the prevailing opinion was that 
the upper limit to the speed of rota- 
tion would be controlled by the lack of 
sufficient time for the combustion of 
Diesel fuels in high-speed engines. 
Though engines of the Diesel type 
have been operated at a speed as high 
as 4000 r.p.m., as yet no such limit 
has been found. Instead of the time :n- 
volved to burn fuels, it has been found 
that another factor in no way related 
to speed influences the performance of 
an engine, namely ignition delay or 
time lag. Between the start of injection 
of the fuel into the combustion cham- 
ber and the time at which the fuel 
begins to burn there is a delay period, 
which for a given engine, fuel, and in- 
jection timing is approximately con- 
stant when measured in degrees of 
crank angle. When the ignition delay 
is too long, this allows a large amount 
of fuel to be injected before burning 
starts, and, as a result, the rate of 
pressure rise is tco rapid immediately 
following combustion. This produces a 
“Diesel knock” and seriously inter- 
feres with the smooth running of the 
engine. When burning starts too soon 
after the beginning of injection there 
is another difficulty that will arise, 
even though the motor operates 
smoothly. This will be discussed later. 


Any condition that tends to retard 
combustion lengthens the delay period 
and produces knock in a Diesel engine. 
Reduction of the intake air will in- 
crease the delay and cause knock. On 
the other hand, supercharging tends 
to reduce the delay period and pro- 
motes smcoth running of the engine. 
It is evident then that the method of 
mixing the fuel and air and the physi- 
cal conditions of these elements during 
the mixing process have an important 
influence on the initiation of combus- 
tion; hence it follows that the engine 
design has a great influence on igni- 
tion lag. 


Ignition delay depends upon the 
chemical nature of the oil. It is said 
that the more parafhnous types of fuel 
ignite most readily, while the aromatic 
fuels have longer igniticn lag. Thus 
the requirements of the Diesel engine 
in regard to the chemical nature of 
the fuel is the reverse of that of the 
spark ignition engine in which a high 
resistance to self-ignition is desired for 
the purpose of avoiding pinging or 
knock. This important difference be- 
tween the two types of engines should 
ilways be kept clearly in mind. 


In the spark-ignition engine, with 
a homogeneous charge of fuel, the 
power output is definitely limited 
the knock rating of the gasoline. After 
the onset of a certain intensity of 
detonation no further increase in out- 
put is possible under the usual cond}. 
tions of working, and attempts to raise 
the output by increasing the compres. 
sion ratio or degree of supercharge only 
intensify the knock in the gasoline 
engine. In the Diesel engine Ignition 
delay is more pronounced by knock, 
at low loads than at high loads, When 
the engine load and temperature are ip. 
creased, the delay period is shortened 
and the knock is reduced or climin. 
ated, the engine running smoother the 
greater the load. Thus it is that the 
power output of a Diesel engine is not 
limited by the ignition quality of its 
fuel in the way in which the output 
of a spark-ignited engine is restricted 
by the anti-knock value of the gaso- 
line that it burns. 

A too short ignition delay, unde- 
sirable according to many experiments 
made during researches by Boerlage 
and Broeze, the maximum power cut. 
put of a high-speed Diesel engine js 
lower on fuels of high-ignition than 
on fuels of medium-ignition quality. 
The reason for this is the fact that ig- 
nition takes place too rapidly on the 
high-ignition fuel to allow adequate 
mixing of the fuel and air before com- 
bustion. There are, of course, many 
technical explanations too numerous to 
go into here. Quite apart from the 
cause of this condition, however, the 
point is an illustration of the general 
statement that the power output of a 
high-speed engine is not dependent 
upon the use of a fuel of high-ignition 
quality, and that fact is worth remem- 
bering when there is a temptation to 
use kerosene or light distillate i 
engines. 


Since very few engines are called 
upon for maximum power develop- 
ment, and since smoothness of running 
is desirable instead, the operator 1s not 
going to run into either difficulty un- 
less he uses fuel obviously unfitted for 
his engine. The first cost of oil engines 
being high and getting the power out 
of them is the return on the invest 
ment, roughness of running is objet- 
tionable, hence the use of high-ignition 
quality fuel may become quite om 
mon, particularly since these — 
are required to start without trouble 
in cold weather and are easier to start 
on such fuels. There may be the temp- 
tation, however, to use fuels of 100 
high viscosity by operators who find 
by experience that these fuels get the 
engine under way sooner. The temp- 
tation to go “‘too far” in this direction 
must be avoided. The operator shou 
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know more about the effect of fuels on 
his engine and therefore be able to ob- 
tain better performance. 

Fuel of high volatility appears to 
result in poor penetration and distribu- 
ton in the combustion chamber, due 
to its rapid evaporation after injec- 
ton, and it may form a certain 
amount of homogenous air-fuel mix- 
ture that will result in pre-ignition, 
Increasing viscosity means diminish- 
ing volatility, consequently the effect 
of high viscosity in reducing the de- 
gree of atomization and increasing the 
pentration also may go hand in hand 
with reduced evaporation of the fuel 
from the spray. As the fuel becomes 
“heavier,” therefore, it tends to pass 
through the combustion space with- 
out atomization and hence without in- 
creased burning speed. The addition of 
large amounts of heavy oil to light 
Diesel fuels is prevented by the maxi- 
mum viscosity requirements of the 
specifications. Due to objection to the 
presence of heavy fuel in light Diesel 
oil usually there is imposed by the 
specifications a limit to the distillation 
properties of the fuel, such as maxi- 
mum percentage distilling to, say, 325 
deg. cent. to 350 deg. centigrade. The 
limitation does not seem warranted, 
however, except in the case of very 
light fuels for certain high-speed 
engines. The general performance of 
fuels is well indicated by other prop- 
erties. 


An important limitation in fuel 
specifications is the sulphur content. 
The sulphur burns in an engine to sul- 
phur oxides, which are acid-forming in 
the presence of water and therefore 
objectionable. This subject is today not 
well understood, and it is expected that 
more information will become avail- 
able in a short time; however, it is 
common practice now to fix the limit 
of sulphur content to one or two per- 
cent for light fuels. It is expected, 
however, that the need for such limits 
will tend to be less apparent with the 
creasing use of corrosion - resisting 
metals. 

With the object of insuring the 
fluidity of the fuel in the supply tanks 
at the low temperatures, maximum 
pour point frequently is important, 
particularly where provision has not 
been made for he 
tank. Low-viscosi 
flow readily below their pour - point. 
teagan uels, on the other 

may isccus 
ture higher than their 
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within workable limits is important. 
This is a very practical provision to 
make in connection with the layout 
of the installation if the plant is to be 
operated in cold weather. 

Other minor requirements in fuel 
specifications merit some thought, such 
as ash and water content, fuel value, 
etc. The less water in the fuel the bet- 
ter; however, a properly-designed fuel 
system prevents trouble from the value 
of water usually present in fuel oils. 
The heat value of a fuel likewise is 
important from a dollar and cents 
standpoint; fuels of the same specifi- 


cations vary within rather narrow 
limits as to the B.t.u. content and this 
is important only from a laboratory 
and testing standpoint. 

Good fuel oil filters are important 
in obtaining the best results. The small 
injection pumps of high-speed engines, 
capable of metering and injection of 
small quantities of fuel oil at high 
pressures, are necessarily affected by 
the presence of any dirt, grit, and sand, 
and these particles of foreign matter 
should be removed from the fuel by 
filtering. 






Baldwin-Duckworth roller chain is 
standard equipment on Shaffer 


unitized portable rigs. 


FOR POSITIVE POWER TRANSMISSION 
USE 

Roller 

Chain 


Throughout the oil fields of the 
world Baldwin-Duckworth Roller 
Chain has demonstrated a greater 
efficiency, greater durability, and 
has proven more economical than 


Here Baldwin-Duckworth multiple width 


roller chain hooks Diesels to jack shafts. 


any other means of power trans- 
mission. It travels over standard 
sprockets without destructive im- 
pact — is tough and resilient for 
continuous drilling work. 

Baldwin-Duckworth sales engi- 
neers located in all important cen- 
ters, are at your service. Write for 
Catalog L. 


The slush pump drive using Baldwin-Duck- 


worth multiple roller chain. 


BALDWIN-DUCKWORTH 
CHAIN CORPORATION 


SPRINGFIELD, MASSACHUSETTS 
Springfield 


Factories at 


and Worcester, Mass. 
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i. Every conceivable test has been given the new TICQ 
Type V-10 Twin Vertical Two-Cycle Diesel engine 
and we now pronounce it ready for Oil Industry use 
Large and powerful, weighing 5600 Ib., this engine 
with a 10-in. stroke and 71!/-in. cylinder, is rated | 
conservatively as follows: 

44 HP at 400 RMP 

48 HP at 425 RPM 

51 HP at 450 RPM 


This same engine, convertible to gas—with a 10-in. 
stroke and 9-in. cylinder will develop the fol- 
lowing horsepower: 


67 HP at 400 RPM 
71 HP at 425 RPM 
76 HP at 450 RPM 


MAJOR SPECIFICATIONS 


Timken roller bearing crankshaft, auxiliary drive and water 
pump drive. 

Crosshead equipped with two bronze shoes and a replace 
able full-size wrist pin bushing of bronze. 

Complete lubrication is effected by splash to all main 
parts—flood to auxiliary drive and force feed to cylin- 
ders and governor. 

Diesel is equipped with Bosch injection—gas engine with 
Scintilla magneto. 

Pickering governors. 

Torrington lubricators. 

Nickel cast iron cylinders. 

Alloy die-forged crankshaft. 


This engine has been under design and test for 30 monchs and is constructed to stand heavy shocks incidental 


upon high compression. Price consideration was secondary, as this engine was built for hard service 24 hours 
day and a lifetime of service. 


pistrigutors... INTERNATIONAL SUPPLY COMPANY 
TULSA, OKLAHOMA 






























J 


TICO 
-ngine 
ry use, 
ngine, 

rated 


-10-in. 
he fol- 


INS 


eplace- 


| main 
) cylin- 


e with 











nl 


-idental 
hours 4 


\NY 

















Fig. |. An a-c. generator installed on 


a sedan-delivery type car 











By 
DAVE HARRELL 


Corrosion Engineer, 
Houston Pipe Line Co. 


Number of Holidays in Enamel 
Pipe Line Coating Determines 
to a Considerable Extent the 
Cost of Cathodic Protection— 
Detector That Has Proved Ef- 
ficient Has Been Devised by 
One Company 






Detection of Holidays in Pitch 


Enamel Coatings 


ERE it not for the existence of 

holidays in coating jobs where 
hot pitch enamels are applied to oil and 
gas pipe lines cathodic protection units 
would not draw enough current to be 
effective on such lines. The very fact 
that most companies operating in the 
Gulf Coast area have installed numer- 
ous units supplying adequate electrical 
protection to lines where high resist- 
ance pitch enamels have been meticu- 
lously applied proves the existence of 


» 


such holidays on jobs that were con- 
sidered free from them. 

The amount of current necessary to 
provide protection certainly is directly 
proportional to the number of holidays 
left in the coating job. It is desirable 
therefore to have as few such points of 
exposure of the pipe as possible in order 
to reduce the unit cost of cathodic pro- 
tection. With this purpose in mind the 
Houston Pipe Line Company developed 
a detector that we believe is as efficient 


» 
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as possible up to the present time; how- 
ever, numerous small wind-generating 
plants installed on such coated lines in 
the past two years are proof that the 
jobs were not free from holidays; never- 
theless, we attribute the marked degree 
of success obtained by the use of this 
unit to the effective finding and re- 
pairing of holidays while the coating 
job was in progress. 

Our holiday detector originally was 
developed for use on replacement jobs 
generally not more than a mile in length 
and on which the factor of speed of 
operation was not so important. It con- 
sists of a small wooden box contain- 
ing four No. 6 dry cells and two spark 
coils. This box generates the high volt- 
age necessary for the jump spark and is 
extremely light and portable. Two de- 
tector rings are used, one for each spark 
coil, These rings are on a split frame 
that fastens around the pipe and is pro- 
vided with four casters supporting the 
weight of the frame and keeping the 
frayed copper screening, used to cover 
the surface, at an even distance and 
even tension all around the pipe. This 
makes it unnecessary to use expensive 
spring-tension steel wire as a detector 
covering. These casters also serve an- 
other purpose since they are slightly 
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Diagram of a-c. generator and 
-holiday detector 

















-. . drillers everywhere are finding that TRU- 
LAY Preformed Rotary Lines make the job easier, 
save time, and give all around better results. 


Both the workmen on the deck and the men 
who sign the checks appreciate TRU-LAY’s lack 
of crankiness—its tight, even spooling at high 
speeds or with light loads—its resistance to kink- 
ing—its lack of tendency to whip. 
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TRU-LAY Preformed Rotary Lines not only help 
cut down the unproductive round-trip time, but 
they last so much longer that they frequently 
save their own cost in reduced time-out for 
replacement. 


Specify TRU-LAY Preformed—in the Improved 


Plow Steel grade. You will know it by the Emerald 
Strand. 


TRU-LAY is preferred because it is preformed by American Cable Company. Let Ameri- 
can Cable engineers help you. They have had 12 years’ experience with preformed rope. 


AMERICAN CABLE COMPANY, Inc. 


Wilkes-Barre, Pennsylvania 
An Associate Company of the American Chain Company, Inc. 


Branches or Distributors in all Oil Field Centers 





ALL AMERICAN CABLE COMPANY LINES MADE OF IMPROVED PLOW STEEL ARE IDENTIFIED BY THE 
98 . 
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“a, 2 (top). Step-down transformer 
Fs an ee mounted in the 
rear of a car with the cable 
leading off 


Fig. 3 (below). Showing the entire 
equipment assembled 


offset so that the ring can be pushed 
along down the pipe only by imparting 
an up-and-down motion to the handle. 
This keeps the operator from getting 
in too big a rush and running the de- 
tector too fast. 

Recently it became necessary to 
adapt this device to long line operation 
and several changes were required. The 
use of small dry batteries make the de- 
tector extremely portable, but it means 
also that they must be renewed every 
3000 ft. or so while in continuous 
operation. Storage batteries are an ideal 
source of power for such detectors and 
have been used in them for a long time, 
but they are heavy and also become 
exhausted and have to be recharged. 
They are so bulky that they must be 
pulled along in a wagon of some kind 
or carried in a car, and neither system 
is very satisfactory. If a long flexible 
cable is used its resistance is generally 
so high that the voltage drop from the 
6-volt battery in a car or truck is too 
high for satisfactory operation of the 
detector. 

Fig. 1 shows a 175-watt, 110-volt 
a-c. generator installed on a sedan-de- 
livery type car. The generator is 
mounted on a steel plate secured to the 
engine block by the original engine 
bolts and its pulley driven by an extra 
long fan belt. 

By referring to the diagram of con- 
nections it will be seen that the a-c. 
generator is of the stationary field type 
with a revolving magnetic segment 
armature. It gets its excitation from 
the third brush current of the d-c. car 
generator, so draws no current from 
the car storage battery when it is in 
operation. A small snap switch mounted 
on the dash board of the car and desig - 
nated as “$1” on the accompanying dia- 












































gram opens and closes the third brush 
circuit, and when it is open the gener- 
ator is not in operation, even though 
the car may be running at high speed. 
When this switch is closed the field of 
the generator is excited, and it is only 
necessary to idle the motor at about 
600 r.p.m. to obtain full rated output 
from the machine. 

It also will be noted by observing the 
diagram that a fixed load is shunted 
across the generator. This is because the 
holiday detector only draws about 50 
watts, and the machine must be loaded 
in order to obtain adequate voltage reg- 
ulation under varying load. Two 60- 
watt lamps are placed in parallel across 


the output and mounted in the rear of 
the car as shown in Fig. 2, so that the 
operator may sit at the wheel and adjust 
the voltage to the load by varying the 
idling speed of the car. 

The step-down transformer in the 
diagram of connections is shown on top 
of the battery box in Fig. 2. This trans- 
former has a maximum output of 200 
watts and a tapped secondary winding 
that can supply anything from 2'% 
volts to 45 volts. This transformer is 
now feeding ten volts through a 100-ft. 
piece of superservice cable, and very 
successful operation has resulted; how- 
ever, a wire 500 ft. long could be used 
just as easily. If it is impossible to get 
the car within 100 ft. of the line, the 
plug on the wire is pulled and the 
double-pole double-throw switch on the 
box thrown to the left position, so that 
the detector can continue under its own 
power from the batteries in the box. 
When the car again can be brought up 
alongside the line the switch is thrown 
the opposite direction and the plug on 
the 100-ft. cable inserted in the socket 
and operation from the a-c. generator 
renewed without stopping the search 


Fig. 4. The detector in actual opera- 
tion on a replacement job 
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for pin holes in the coating. There are 
very few, if any, locations along a pipe 
line job where the car will have to be 
abandoned for more than 2000 or 3000 
feet. 

Fig. 2. shows the step-down trans- 
former and the a-c. voltmeter mounted 
in the rear of the car with the cable 
leading off. 

Fig. 3 shows the entire equipment 
assembled. The double-pole double- 
throw switch for changing sources of 
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power is shown on the front of the 
box and the individual coil switches 
designated as “$3” and‘‘S4”on the dia- 
gram are seen at the ends of the box. 
The standoff insulator on the end of the 
box is the high-voltage outlet to the 
pickup rings, while the common 
ground connection to the two coils is 
obtained by the use of a sharp spike 
on the bottom of the box that enters 
the earth whenever the box is placed 
on the ground. 


Fig. |. Ingenious hook-up of Southwest Drilling Company near Corpus 
Christi, Texas 








Fig. 2. Drilling operation near Sullivan, Texas 





Fig. 4 shows the detector in actyg| 
operation on a replacement job where 
18-in. pipe is being coated with pitch 
enamel. 

This small a-c. generator has a ya. 
riety of other uses, such as providin 
flood lights for night work, heating 
electric soldering irons, and runnin 
small electric motors. It is only i 
sary to keep the bearings well oiled, a; 
there are no collector rings or brushes 
to get out of adjustment. 


On Texas 
Rotary Rigs 


WIN “Caterpillar” Diesel engines 

have been hooked up in an in- 
genious manner by the Southwest 
Drilling Company, enabling each en- 
gine to work on a separate job, or 
when the occasion arises a clutch can 
be engaged that throws the full power 
of both engines to one task. Controls 
have been extended so that the engines 
may be operated from the drillers’ 
stand. 

The rig shown in an accompanying 
illustration (Fig. 1) is a rotary oper- 
ating near Corpus Christi, Texas. Rec- 
ords show that this outfit drills a 4000- 
4500-ft. well on 1000 to 1200 gal. of 
Diesel fuel. 

Fig. 2 shows an oil drilling operation 
near Sullivan, Texas, that is equipped 
with “Caterpillar” Diesel engines. One 
power unit is utilized to drive a Shel- 
don-Burdon drawworks on a rotary rig, 
another unit operates a Gardner-Den- 
ver 634-in. by 14-in. mud pump, and 
still another is used for driving th 
generator to provide lights. 

The well, which has reached a depth 
of 2750 ft., is owned by Don Danvers 


of Mission, Texas. 
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MADE » ORDER 


| FOR OIL COMPANIES 


Were it possible for any oil company— in order 
to produce the very best core drill for its own specific 
requirements—to select the best from all the cumu- 
lative knowledge and experience of hundreds of 
similar companies, superintendents, oil field engi- 
neers, coring experts, drillers, metallurgists and field 
men—extending over the entire period of core drill- 
ing practice—the final result would be a tool identi- 
cal with the Elliott Combination Rotary Core Drill. 


Conducting a core drilling service for more than 
fifteen years on a price, service and performance 


ngines ; . ie " , 
igs basis and in competition with every type of coring 
one device, Elliott has been compelled to develop and 
Bad maintain coring equipment precisely suited to the 
“ah needs of the companies it has served—a core drill 
gi that insures maximum footage of hole and depend- 
ois able recoveries of good cores, at minimum cost of 
mtrols | operation as well as maintenance. 
— | Eiliott Core drills are virtually made to order for 
a the specific requirements of operating oil companies. 

: a They had to be in order to maintain their leadership 
anying essary to gamble over this long period of time. The current Model A 
fea che ede cea Elliott Combination Rotary Core Drill is the ultimate 
» hn when these master : 
a onsing tools, to- development of all the knowledge and experience 
a ron oe at et gained since Elliott blazed the trail in oil well coring 
= experience of Elliott practice more than a decade ago. 

engineers, are so 

eration easily available to 

_ operators in all ELLIOTT CORE DRILLING COMPANY 
Tr co. 4731 E. 52nd Drive, Los Angeles, California, U.S.A. 
es. One No. 36-R and tell Export Office: 420 Lexington Ave., New York City 
a Shel- us about your cor- | 
rary fig, ing problems. 
er-Den- 
mp, and 
ing the 
a depth 
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Inexpensive Alarm System for Pipe 
Line Stations 


N effective and efficient alarm 
A system may be constructed in 
any shop or engine room of a pipe 
line station at a cost of only a few 
cents. One or more of the bells shown 
in the accompanying illustration (D), 
and used as the alarm, may be placed 
in the office, shop, or anywhere con- 
venient, and where they can be 
heard in case of alarm. The fuse, 
or contact point, may be situated in 
any out-of-the-way place where fire or 
explosion could be expected. They can 
be hung in wells where gas is likely 
to accumulate, in rag bins, closets, oil 
houses, in front of boilers in case of 
flare-back, in corners, and places 
seldom visited. By making a slight 
change in the fuse end of the clothes- 
pin, they may be used as a high-water 
alarm and hung in the floor sump, 
around lubricating oil tanks in the 
ground, or in water tanks to prevent 
their overflowing by giving a level 
alarm. 


Take the clothes-pin as shown in (a), 
and whittle the ends to suit the con- 
tact (A). Two small brass bolts are 
used to make the contact and hold the 
wire. If it is desired to fit the alarm fuse 
to the wall, or other fixed position, it 
may be accomplished by using a small 
nail through the pin near the spring 
center. Care must be taken that it does 
not bind and prevent the pin from 
closing. In using a contact section for 
fire warning, a small strip of celluloid 
is cut from an old eye shade and 
fastened around the end of the pin 
either with thumb tacks, or by slot- 
ting, in such a manner as to hold the 
contact ends apart. In case of fire the 
celluloid will immediately ignite and 
let the spring on the clothes-pin snap 
the contact shut. 

It is a good idea to place the bat- 
teries close to one of the bells that 
serves as an alarm, and install a push 
button for testing both the batteries 
and the ringing of the bells. 


Diagram showing details of alarm system 


By 
JOS. L. INGRAM 


Should a high-water alarm be ge. 
sired, a piece of absorbent paper jg 
used to hold the contacts open instead 
of the celluloid. As soon as the wate 
comes in contact with the paper jt 
weakens, letting the spring in the 
clothes-pin pull it in two. Steam will 
do the same thing. 

The apparatus can be turned into 4 
burglar alarm by attaching the con. 
tact pins to doors, windows, or other 
openings in such a manner that the 
points close when they are tampered 
with. By placing in drawers, tool cabi- 
nets, under certain tools, under auto- 
mobile wheels, and in many other 
places they will tell when meddlers are 
around. The efficiency of the system 
will depend largely upon the ingenuity 
of the man doing the work. 
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Production of Drying Oils From 
Cracked Gasoline 


a a recent investigation to 
ascertain possible new degum- 
ming methods for cracked gasoline, 
the possibility of oxidizing the un- 
stable products in gasoline by means 
of air (oxygen) pressure and heat, and 
their subsequent removal by distilling 
the gasoline from the gum so formed, 
it was observed that these oxidized 
compounds were similar to linseed oil. 
Due to the similarity between the oxi- 
dized compounds and drying oils, the 
possibility of producing a satisfactory 
drying oil from cracked gasoline was 
investigated in the laboratory. The 
stock chosen for the purpose was a 
raw naphtha distillate from a Mid- 
Continent vapor-phase cracked gas-oil 
operation. The exact conditions under 
which this sample was produced is not 
known. Inspection data on the raw 
vapor-phase cracked naphtha were: 


Gravity - 51.4 deg. A.P.I. 
I.B.P. - 101 deg. fahr. 
F.B.P. - 436 deg. fahr. 
5% - - 153 deg. fahr. 
10% - - 173 deg. fahr. 
20% - - 207 deg. fahr. 
30% - - 236 deg. fahr. 
40% - - 260 deg. fahr. 
50% - - 282. deg. fahr. 
60% - - 305. deg. fahr. 
70% - - 327. deg. fahr. 
80% - - 350 deg. fahr. 
90% - - 378 deg. fahr. 
95% - - 403 deg. fahr. 


Portions of the above-cracked naph- 
tha were oxidized for six hours in a 5- 
liter glass flask placed in an iron bomb 
attached directly to a compressed air 
line carrying a pressure of 100 lb. per 
sq. in., the whole apparatus being im- 
mersed in a steam-heated hot water 
bath. A diagram of this apparatus is 


Fig. |. Diagram of oxidizing 
apparatus used 
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By GEO. M. WOODS 


shown in Fig. 1. Following oxidation, 
the sample was cooled, removed from 
the bomb, and rerun under vacuum 
to six percent bottoms. The overhead 
gasoline was similar to the original 
stock in boiling range, and required 
further treatment for gasoline produc- 
tion. These six percent bottoms were 
found to resemble raw linseed oil to a 
remarkable degree. The drying oil 
from cracked gasoline, like linseed oil, 
absorbs oxygen from the air while dry- 
ing when exposed in thin films. In- 
spection data on the drying oil from 


cracked gasoline, compared with sim- 





TABLE | 


Properties of Drying Oil From Cracked 
Gasoline Compared With Linseed Oil 





Commercial Drying oil 
linseed from cracked 
oil gasoline 
Gravity, deg. 
\ ore 19.8 21.4 


Saponification No. 190 188 








ilar data on a sample of commerci 
linseed oil, are given in Table], 
The drying oil from the crackej 


gasoline has been used as a thinner jy 


both wood and metal paints, and com. 


pared with results obtained when lip. 
seed oil was used. The synthetic dry. 
ing oil compared favorably with th. 
linseed oil in these tests. However 
after 12 months’ exposure the panes 
painted with the paint thinned with 
the synthetic drying oil is beginning 
to show evidence of cracking. It js 
believed, however, that a satisfacton 
synthetic drying oil can be produced 
from vapor-phase cracked naphtha by 
careful control of the above-described 
process. 

The cost of preparing synthetic dry- 
ing oil from vapor-phase cracked 
naphtha, based on a six percent yield, 
probably would be very small. Th 
processing cost would consist of th 


oxidation cost and rerunning cost, and 
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Color, Tag.-Rob. . 18 barrel. Assuming ten cents per bartd 
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—a Far beyond anything hereto- 
fore attempted we now offer 
to the driller a Rotary Line 
that really stands out in point 
of service. 
yvable| | : Try this new line on your 
, | sa next replacement and get the 
thrill of an unusual quality 
| line. 
WILLIAMSPORT WIRE ROPE CO. 
Williamsport, Pennsylvania 122 South Michigan Avenue, Chicago, Illinois 
OTHER OFFICES IN ALL PRNCIPAL CITIES 
t Oil Country Sales Offices: Williamsport Bldg., Fourth and Midland Valley Tracks, Tulsa, Okla. ; 
j 10 North Milby Street, Houston, Texas. 
: Distributors in Texas, Louisiana and Arkansas: Mid-Continent Supply Company. 
f General Machine and Tool Company, Distributors in Kansas. 
é American Pipe and Supply Company, Distributors in the Rocky Mountain Territory. 
' i 
: 
B WILLIAMSPORT WIRE XO) ee 
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Fig. 2. Flow sheet of proposed plant for the production of synthetic drying oil from vapor-phase cracked naphtha 


oxidation and rerunning costs, the cost 
of producing the synthetic drying oil 
would be approximately four cents per 
gallon. As linseed oil is around 45 
cents per gallon, it would appear that 
the production of synthetic drying oils 
from cracked naphtha offers possibil- 
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ities that petroleum refiners should not 
overlook. 

A flow sheet of a proposed plant for 
the production of a synthetic drying 
oil from vapor-phase cracked distillate 
is shown in Fig. 2. 

The annual production of drying 





oils (linseed, tung, etc.) in this coun. 
try is approximately 800,000,000 b. 
and the market price for this product 
is approximately $65,000,000. Thes 
figures make it apparent that a larg 
market exists for a cheap competitive 
drying oil. 
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Asphalt Mining and By-Products Industry | 


HE largest deposits of asphalt 

rock in Italy are in Ragusa, Sicily. 
According to scientific publications, 
this rock has a hydrocarbon content 
of from eight to ten percent. 

Production in Sicily has been declin- 
ing for many years, decreasing from 
171,097 metric tons in 1913, down to 
49,645 tons in 1933, the last year for 
which official statistics are available. 
This decline is due to changes in street- 
paving methods, and competition from 
petroleum asphalt. 

Attempts have been made to em- 
ploy bituminous rock in Sicily for the 
extraction of oil. During the World 
War, a company, the A.B.C.D. (As- 
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In Sicily 


falti, Bitumi, Catrami e Derivati— 
Rome) was fcrmed at Ragusa, sub- 
sidized by the government, and oil ex- 
traction was begun from the products 
of the quarries there. The original esti- 
mate of mineral oil production from 
the Ragusa province was 200,000 tons 
a year, with enough raw material to 
last for 100 years, using material with 
bitumen content of less than eight 
percent. The oil yield per ton of asphalt 
was calculated at four percent by 
weight, which would require 5,000,- 
000 tons of rock per year for the pro- 
duction of 200,000 tons of oil. Later 
estimates of the amount of rock avail- 
able in the Ragusa province, based on 
calculations made after drilling, show- 


ed that there were nowhere near th 


: 


500,000,000 tons necessary for an at- 


nual production of 200,000 tons of 
oil for a period of 100 years. It wa 
estimated that the rock deposits woul 
be exhausted in seven or eight years! 
such an amount of oil were produced 
annually. | 

Production actually has average 
only a few thousand tons a yeat, be 
cause of technical and economic diffi 
culties. An attempt was made to €s- 
tract products from the crude oil pr 
duced, which was also a failure, 2 
though this might have been forest 
from the results of experiments ove’ 
period of years conducted by the # 
phalt industry in Scotland. 
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CAREFUL analysis of production 

and subsurface data pertaining 
to the Michigan “Stray” sandstone 
horizon of Central Michigan, made by 
the United States Bureau of Mines, De- 
partment of the Interior, indicates that 
proved and semi-proved gas reserves 
warrant supplying local market re- 
quirements, both domestic and indus- 
trial, and planning pipe line projects to 
Michigan’s smaller cities, compatible 
with the known reserves, allowable gas 
withdrawals, and monetary investment 
in transmission and field pipe line 
facilities. Projects involving large in- 
vetment of money, however, for 
transportation facilities to considerable 
distances should not be initiated until 
gas reserves and availability of these 
reserves are sufficient to warrant them. 


The total proved and semi-proved 
initial recoverable gas reserves from 
the central Michigan area, based upon 
a correction factor of 90 percent and 
an abandonment pressure of 125 Ib. 
per sq. in. absolute at the well head, 
was estimated to be approximately 48,- 
200,000,000 cu. ft. of gas. About 6,- 
000,000,000 cu. ft. had been with- 
drawn from the gas fields prior to 
February, 1936. The proved and semi- 
proved net recoverable reserve was, 
therefore, approximately 42,200,000,- 
000 cu. feet. 


These conclusions, based on data as 
of February 1, 1936, are contained in 
a report submitted to the Geological 
Survey Division, Department of Con- 
servation, State of Michigan, at the 
request of that department and the 
Michigan Public Utilities Commission. 
The area studied by E. L. Rawlins and 
M. A. Schellhardt, engineers of the 
Bureau of Mines, comprises the Clare, 
Vernon, Broomfield, Austin, and Hin- 
ton-Millbrook -Belvidere gas fields; the 
Vernon and Ferris-Crystal oil and gas 
helds; and gas-producing areas in 
Home, Richland, Day, and northern 
Ferris Townships. 

_ The development of the natural-gas 
industry in Michigan has been related 
closely to the development of oil pro- 
uction, which is comparable with 
that in most of the eastern oil-produc- 
Pi states. The development of oil pro- 
por ar en especially in the 
are drilled ok ag “sn 4 = 
eerie ae 
obtained of the " sy of 

gas reserves in forma- 
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Bureau of Mines Reports on Natural 
Gas Reserves of Central Michigan 


tions above the oil-bearing horizons. 
The Michigan stray sandstone mem- 
bers are irregular, not only within the 
areal extent of general occurrence in 
central Michigan, but also within pro- 
ductive areas of individual fields. The 
pay horizon in the Michigan stray 
sandstone is comparatively thin, the 
productive areas of individual gas 
fields are relatively small, and the gas 
reserves per acre in the productive area 
are comparatively low. 

Oil and natural-gas fields in central 
Michigan occur consistently in north- 
west-southeast trends. Based upon 
available production and subsurface 
data, it is thought that additional gas 
reserves from the Michigan formation 
in central Michigan will be obtained 
by (1) the extension of present proved 
gas fields; (2) development of new gas 
fields, and (3) gas production from 
sandstone members higher stratigraph- 
ically in the Michigan formations than 
the basal member of that formation. 
Wells that produce from stratigraph- 
ically high sandstone members in the 
Michigan formation have been drilled 
on the “flanks” of gas-field structures 
in central Michigan fields. Only rough 
estimates can be made of the gas re- 
serves in such members but it seems 
probable that these reserves will be 
found in comparatively small “pools,”’ 
and their commercial importance will 
depend considerably upon the avail- 
ability of gas from the wells, the sizes 
of the pools, and their proximity to 
the fields producing from the lower 


Michigan stray sandstone members. 


It has been estimated that future 
development of the proved gas fields 
might result in an additional gas re- 
serve of approximately 12,000,000,000 
cu. ft., and development of new gas 
fields, based upon present known 
structural conditions, in an additional 
recoverable gas reserve of approxi- 
mately 21,000,000,000 cu. feet. These 
estimates are based on an abandonment 
pressure of 125 lb. per sq. in. at the 


well head. 


Studies of back-pressure data that 
have been obtained from gas wells in 


central Michigan suggest that with 
continuation of present indicated de- 
cline of delivery capacities of the wells, 
commercial production of gas will not 
be feasible at abandonment pressures 
for the field less than 125 lb. per sq. 
in. absolute, and in some fields com- 
mercial gas production possibly will 
not be feasible at abandonment pres- 
sures less than 200 Ib. per sq. in. ab- 
solute. The production of natural gas 
from the Michigan stray sandstone de- 
pends upon economic factors common 
to the natural-gas industry. This is 
particularly true because of the com- 
paratively low gas reserve per acre in 
most of the present proved fields and 
the comparatively small areal extent 
of the fields. The magnitude of the 
natural-gas reserve and the availability 
of this reserve, or the rate at which 
gas can be produced from the reserve 
without damaging the wells or the 
productive formation, should be corre- 
lated when considering the feasibility 
of pipe line projects for market re- 
quirements. 

For the purpose of the report, re- 
serves of gas in oil-bearing formations 
were considered mainly from the 
standpoint of the effect of the avail- 
ability of the gas on the requirements 
for gas from the Michigan stray sand- 
stone. Large quantities of the gas al- 
ready have been produced from the 
oil-bearing formations, part of which 
contained sulphur. Oil production 
practices are not favorable to the use 
of the gas for domestic and most in- 
dustrial requirements. 

The Michigan Department of Con- 
servation, in codperation with the 
Michigan Public Utilities Commission, 
printed Report of Investigations 3313, 
Extent and Availability of Natural- 
Gas Reserves in Michigan “Stray” 
Sandstone Horizon of Central Michi- 
gan, by E. L. Rawlins and M. A. 
Schellhardt of the Bureau of Mines 
staff. Single copies of a limited edition 
are available without charge from the 
Information Division, U. S. Bureau of 
Mines, Washington, D. C. 
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Petreco engineers 
can determine the 
amount of gravity and 
volume lost in handling 
the production from any 
well or lease. Their 
services are available 
to operating oil com- 
panies at all times with- 
out cost or obligation. 





Avoid These 
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Losses of gravity and volume that result from inefficient handling of 
crude production on the lease frequently range up to 15¢ per barrel 
at the well—staggering sums when computed on the basis of annual 
production of a well or lease. 


While the loss of gravity is manifest through the reduction in price 
of 3¢ or 4¢ per degree API, the loss in volume is not so readily apparent. 
Yet the monetary loss due to shrinkage in volume frequently is as large 
as that due to gravity loss. 


The accompanying chart serves to bring these losses more clearly 
into view. It represents actual case records on three different crudes, 
and shows the relationship between gravity loss and volume loss. !t 
reveals that a loss of 2° API in handling a 29° API oil on the lease, in 
this instance amounting to 7¢ per barrel, will be accompanied by a loss 
in volume of 4.85%, which is equivalent to 5¢ per barrel for the same 
crude; a total of 12¢ per barrel on the total production of this lease. 


This is but one of many instances where gravity and volume losses 
mount to staggering sums every year. Both can be avoided by Petreco 
Electroflow Dehydration. 


PETROLEUM RECTIFYING COMPANY OF CALIFORNIA 


General Offices: 530 West Sixth Street, Los Angeles, California 
Branch Office: Houston, Texas © Branches and Service Men in Principal Oil Fields 
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BURDETTE BLUE, president of 
the Indian Territory Illuminating Oil 
Company, has returned to Bartlesville, 
Oklahoma, following a trip to the East. 

—> 


H. K. V. TOMPKINS again has 
become associated with J. PAUL 
GETTY as vice-president of the lat- 
ter’s companies east of California. He 
is in charge of development and oper- 
ations, with headquarters in Tulsa, 


Oklahoma. 


F.G. RAPPOPORT, general man- 
ager in Venezuela for British Con- 
trolled Oilfields, spent his vacation in 
England, returning to Venezuela re- 
cently. 


E. O. BUCK has resigned as chair- 
man of the engineering committee of 
the Conroe (Texas) Operators’ Com- 
mittee, to devote his time to consult- 
ing engineering work with offices in 
Houston, Texas. FIELD DAVIS, who 
has been with the Tretolite Company, 
and who at one time was a petroleum 
engineer with the Stanolind Oil and 
Gas Company, has been named to suc- 


ceed Buck. 





M. H. SHANAHAN 
M. H. SHANAHAN, who re- 


cently was made assistant manager of 
the Continental Oil Company’s pro- 
duction department, has been identi- 
fed with the oil industry for 17 years. 
After attending the University of 
Colorado he joined the organization of 
Keoughan-Hurst Drilling Company in 
1919. He remained with this firm 
until it was reorganized following a 
merger with the Mutual Oil Company 
= became known as the Elk Basin 
Onsolidated Petroleum Company. 
ater that company was merged with 
the Continental, 4 
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GRIFFIN HALSTEAD, vice- 
president of the Galena Oil Company, 
Cincinnati, Ohio, passed away last 
month at the age of 54. He was a 
prominent figure in the oil industry 
for many years, and is survived by his 
widow, three daughters, and a son. 

—_—<+ 

VAN D. BENNETT, of the Brit- 
ish American Oil Producing Com- 
any, Tulsa, Oklahoma, has been spend- 
ing considerable time recently in the 
fields of Montana and in the Turner 
Valley field of Calgary, Canada. 
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H. H. POWER 


H. H. POWER on October Ist 
took over the chairmanship of the de- 
partment of petroleum production en- 
gineering at the University of Texas. 
He has been chief production engineer 
of the Gulf Oil Corporation (Gypsy 
Oil Company) with headquarters at 
Tulsa, Oklahoma. Undergraduate 
studies were taken by Power at Stan- 
ford University and State College of 
Washington, graduating from the lat- 
ter in 1919 with a degree of B.S. in 
chemical engineering. In the spring of 
this year he was granted a professional 
degree of chemical engineering by the 
same institution. He took graduate 
studies in petroleum engineering at the 
University of California in 1926-27, 
receiving the degree of M.S. He was a 
junior engineer with the Denver Gas 
and Electric Company and the Empire 
Companies from 1919 to 1922. From 
1922 to 1926 he was valuation en- 
gineer (oil and gas) of the U. S. In- 
ternal Revenue Bureau. He became 
production engineer with the Gulf in 
1927 and held that position until 
1930, at time he was made 
chief production engineer. 
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C. H. RANKIN, production fore- 
man in the Jesse area of Oklahoma 
for the Continental Oil Company, has 
been transferred to Shiprock, New 
Mexico, and made superintendent of 
that district. He succeeds to the post 
made vacant by the recent death of 
E. M. RAMSEY in an automobile ac- 
cident. J. M. JONES, who has been 
production foreman in the Borger, 
Texas, district, goes to the Jesse area 
to succeed Rankin there. 

— 

S. A. HARTWELL, JR., has re- 
turned to Oil City, Pennsylvania, 
headquarters of the Pennsylvania 
Grade Crude Oil Association follow- 
ing a year and a half abroad as Euro- 
pean manager. Hartwell is now the 
association’s assistant secretary. S. F. 
PRATT has been made European 
manager. 

. “\ 

IRVIS W. BUTTERFIELD, pe- 
troleum engineer and geologist, has 
joined the staff of the Graydon Oliver 
Organization, and will have his head- 
quarters for the time being at least at 
Ventura, California. In the past he has 
been affiliated with the Associated Oil 
Company and the Richfield Oil Com- 
pany. 

<> 

DANA HOGAN, well-known 
California oil operator, has returned 
from Europe, where he has been on 
business the last several months. 

<> 

F. C. BOYD, fermerly drilling 
superintendent of the Union Oil Com- 
pany, has been made general superin- 
tendent of drilling, with headquarters 
at Santa Fe Springs. TED MILES, for- 
merly assistant general superintendent, 
Northern Division, has been appointed 
superintendent of production, Valley 
Division, with headquarters at Bakers- 
held. W. H. WATKINS, production 
foreman, has been named superin- 
tendent of production, Coast Division, 
with headquarters at Orcutt. W. S. 
EGGLESTON, chief development 
engineer, has been made chief petro- 
leum engineer with headquarters at 
Los Angeles. 


GEORGE ELLIOTT, petroleum 
engineer, Alberta, Canada, was a re- 
cent visitor in the Mid-Continent area. 
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(Above) This complete heavy-duty steam rig is operating economically on 


a deep test near Beaumont, Texas. Shown here are 3 major pieces of 
OILWELL”’ equipment, the 80 Streamline Traveling Block, 150 ton 


Swivel and Rotary Drilling Unit (Oilbath Rotary direct-driven by small 
vertical twin-cylinder steam engine). 


(At Right) This 7%%' x 18" power slush pump is driven by a 7%," 7' 
vertical twin-cylinder steam engine ona well inthe Fitts Pool, Oklahoma. 











(Above) A modem 
boiler plant (Gulf 
ing two ‘‘Oilwell” 
350 lb. W. P. Boi 
Wheeler Separately 
heater and an “Oil 
water Heater and 


feedwater is heated ® 


in direct contact 
haust steam, 
standing savings # 
water consumption, 


(In Circle) This 12's 
tical Twin mp 
Engine in service 
mont, Texas. A del 
sprocket is used t 
hoist and an 
sprocket is used 1 
sand reel. 
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REAT reserve power... flexibility . . . reliability . 
speed — all these have kept steam on top as the preferred 
power for drilling. 

Modern steam rigs are economical and efficient. Steam is 
firmly entrenched as the prime source of power for rotary drill- 
ing in the oil country. 

“Oilwell’s” new and advanced types of steam rigs are unex- 
celled for reliable and economical drilling to any depth. 
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This retary drilling unit consists of a 274%" Oilbath Rotary direct-driven by a7%,"x7" vertical twin-cylinder steam 


engine. It is in service on a deep test near Houston, Texas. 









Subsidiary of United States Steel Corporation ° 





WITH STEAM... 
THE OILWELL’ way 





USE 61% 
LESS FUEL 


Use modern “OILWELL” drilling 
principles and machinery and you will get 
these savings in fuel consumption. 





RIG 
COMBINATION 
NO. 


EQUIPMENT 
USED ON 
RIG 


FUEL OIL 
CONSUMPTION 
BBLS. PER DAY 





SAVINGS 
OVER FUEL OIL 
CONSUMPTION 

OF CONVENTION. 

AL RIG (NO. 1) 
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Peeps a! Rig equipped with Dire 
Acting Siw sh Pumps or Fe na 
omnia + Pump or Superheate 


Conventional Rig equipped with Direct. 
Acting Slush Pumps. WITH Feedwater 
Heater Pumy. but WITHOUT Superheater 


Conventional Rig equipped with Dis 
se — Slush Pumps am Feedwater 
+ Pump end Superhe 


Advanced Rig WITH Feedwater Heater 
Pump and Superheater and slso WITH « 
Power Slush Pump driven by an “OIL 
WELL" No. 7 Steam Engine 


Advance 4 Rig ware Feedwater Heater 
Pump and Superhe nd ale swith s 
Power Slush Pump * ven from the ox 
tended shaft of 


an OILWELL No. 12.D 
te 


sprocket 
of which is used to drive the dian Works 


Advance 4 Rig wien Feedwater He 
Pump end Superhe. nd als o WITH 0 
OILWELL™ Rot aoe Ing Un aia 
Power Slush Pump driven o6me ; 
Steam Engine 


Advanced Rig WITH Feedwater Heate 
Pump and Superheater and cies WITH « n 
“OILWELL™ Rotary Drilling Unit and « 
Power Slush Pump driven trom ‘oe 7 
tended shat of « No. 12-D Steam Engine 
which drives the Draw Works with its 
conter-drive sprocket 
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OlL WELL SUPPLY COMPANY 


Branch Stores in All Oil Fields 


OILWELL 











PRPRCRCRCRCRCRUDRDAARCURRDAAEREEUREUAEREUEEDECEDAEATUEEE000 00000000000 0004 


fauGcH with Barney 


Edited by BARNEY HORRIGAN 


PRCCCCWUWOCWOUOUEUUUUOO8 0000000000005 000000008000000000000000000000000080008 


Confirmed Golfer (to players ahead) : 
Pardon me, gentlemen, but would 
you mind if I played through? I have 
just heard that my wife has been 
rushed to the hospital for an opera- 
tion. 


7 y q 


Judge: Didn’t I tell you the last 
time you were here that I didn’t want 
to see you here again? 

Prisoner: Yes, Your Honor, that’s 
what I told these policemen, but they 
wouldn’t believe me. 
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The hostess was pressing her guests 
to provide entertainment. 

“Isn’t there any instrument you can 
play, Mr. Jones?” she asked. 

“Not any away from home,” he re- 
plied. 

“What do you play at home?” she 
inquired. 

“Second fiddle,” murmured Jones 
solemnly. 


7 i i 


The minister called at the Jones’ 
home on Sunday afternoon, and little 
Willie answered the bell. 

“Pa ain’t home,” he announced. ‘He 
went over to the golf club.” 

The minister’s brow darkened, and 
Willie hastened to explain: “Oh, he 
ain’t gonna play any golf, not on Sun- 
day. He just went over for a few high- 
balls and a little stud poker.” 
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Classified Ad: If the person who 
stole the jar of alcohol out of my cel- 
lar will keep same and return grand- 
ma’s appendix, no questions will be 


asked. 
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“Why wouldn’t you go to the mas- 
querade with Jim last night in your 
Hawaiian costume?” 

“Well, I found out he was going as 
a harvest hand.” 


LA 7 A 


Sally: What did the doctor say when 
he was late on that rush call? 


Jack: Hello, baby! 
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“Lady,” said the beggar, ‘“‘could you 
gimme a quarter to get where me 
family is?” 


> 


“Certainly, my poor man,” she re- 


plied, ““Where is your family?” 


And as he edged away he answered, 
“At de movies.” 
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Kind-hearted 


Outside the toy animal factory the 
storm raged furiously. Inside the ma- 
chines were silent. The enraged owner 
dashed up to the night foreman. ““Why 
aren’t you turning out our usual quota 
of toy animals?” 

The foreman drew himself up to his 
full height as he replied, “I would not 
turn out a dog on a night like this.” 

—Ohio Green Goat. 
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“Give this little girl a great big 
hand,” said the cannibal’s small daugh- 
ter as dinner was being served. 
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Miss Sophia Jones tripped into the 
lawyer’s office. 

“Cain’t ah sue dat no good Rastus 
Smiff fo’ somepin’, mister? He prom- 
ised to marry me, dat he did, an’ yes- 
tiddy he done ’loped with another gal.” 

“Promised to marry you, eh?” 
mused the lawyer. “Well, have you 
anything in black and white to show 
for it?” 

“No, suh,” 
black is all.” 


replied Sophia. “‘Jes’ 
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Joe: 1 can’t eat this soup. 

Waiter: Sorry, I'll call the manager. 

Joe (to manager): This soup, I 
can’t eat it. 

Manager: Vl take care of it at once. 
Call the chef. 

Joe (to chef): Dammit, I can’t eat 
this soup. 

Chef: What’s the matter with it? 

Joe: Nothing, only I ain’t got a 
spoon.—Cornell Widow. 


“You certainly were drunk his 
night!” 
“Go on, tell me something I don’t 
know.” 
“Sure—you’re married.” 
—Penn Punch Boul, 
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Babe: Where were you last night? 

Sheik: With you, babe. 

Babe: Thanks, I wasn’t sure. Then 
you're the fellow dad’s looking for. 
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Father: My son sure is broad-minded, 


Ditto: That’s all my son thinks 
about too.—Indiana Bored Walk. 
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“Sir, may I have your daughter for 
my wife?” 
ec © ~é ’ 
Bring your wife around and I'll 
” . . 
see.” —Missouri Showme. 
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“Will you marry me?” 
“No, I can’t, but I'll always admire 
your good taste.” 


—Temple Oul. 
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“Does she have her own way?” 
“Does she? Why, she writes her 
diary a week ahead of time.” 


7 7 7 


It was a dark alley in one of the 
worst parts of the town. Three men 
were waiting. One of them pulled: 
slouch hat down over his eyes an 
said: ““D’ya see him?” 

Another took a quick look around 
the corner. “Yeah, here he comes!” he 
hissed. 

The man with the slouch hat picked 
up a short thick section of pipe. An- 
other took a heavy wrench, and the 
third grabbed a smaller wrench that 
was none the less effective close 
quarters. F 

“All right, fellers, let’s g®% ont 
whispered. 

And thus, when the boss got around 
the corner he found his three plum 
busily at work. 
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"But, how can | AAOW 


. . » what to look for in selecting equipment for Guiding, Floating and Cementing 
my casing?” It’s really as easy as A, B, C. Just make sure that the equipment you 
choose contains the 3 Points explained below. It must possess ALL THREE and they 
must be in BALANCED COMBINATION. 


It will take only a few minutes to read about them. Why not settle any 


























































































































































ok tee doubts, once and for all, and KNOW that you too will enjoy peace of mind, safety, 
: savings, and successful results? 
I don’t 
| Dey fe), lems, [ol tle], Mm tom :) ee y-\ d 
h Bowl, 
And the answer is—'If ce- Refer to the illustrations 
menting equipment is as which show the results of 
strong as these tests show tests by reputable indepen- 
night? Baker Cement Equipment to dent Testing Laboratories, 
be, you are entirely safe.” made upon shoes selected 
at random from stock. 
Baker Cement Float Shoes are : Z P 
e. Th made from seamless steel The entire assembly is safe 
e. 1nen : ; > far beyond the extreme de- 
- for. into which are anchored mands in the field in the 
plug and valve assemblies deepest wells, which proves 
made of ‘Baker Formula Point No. |, and permits us 
concrete, and Bakelite. to read onto... 
minded. 
1 thinks 
Ik. 
' 
sheer = And the answer, “If the ce- And after the cement 
ment can be put away freely, has been placed outside 
d I'll and positively held outside the shoe and up around 
= the shoe, you are SURE about the casing, the Bakelite 
valve efficiency.” ball (which floats in ce- 
Baker Cement Equipment has ment slurry or ordinary 
a valve assembly made entire- rotary mud) instantly 
ly of Bakelite, with circulation seats when pressure is 
passageways large enough to reversed, Whether the 
permit free flow of cement back-pressure is low or 
slurry, but small enough to re- high, this BAKELITE ball 
ys admire J tain a “wash down" action double-seals against a 
| which is so often an important rubber ring and a Bake- 
| | feature. Illustration to right. lite seat to provide ae 
ple Oul. positive, leak-proof seal. 
way?” 
rites her 
And the answer, “The entire And in minimum time the internal construction is reduced to small 
plug and valve assembly are particles which circulate out of the hole with rotary mud. You have 
made only of “Baker-Formula™ lost no time, the same bit used for drilling out the shoe is not dulled, 
of the Concrete and Bakelite." 5 but is ready to make additional footage, with no danger of being 
- It is easy to visualize from deflected by metal to start an off-vertical hole. Or, if desired, you 
"hree men illustration to right how rapid- can CORE IMMEDIATELY BELOW THE SHOE with no trouble from 
; pulled rl ly and smoothly the plug and metal or other objectionable 
; J valve assembly drill out of fragments left on bottom 
eyes ane any piece of Baker Cement after the shoe has been 
Equipment. The concrete drills } drilled out. 
, up into small uniform frag- Ly 
ok around ments, and the Bakelite valve _». 
-omes!” he § cage is held in position for 
; fast grinding-up by the bit. 
} 
hat picked | 
pipe. An- | 
h, and the . 
rench thit J 
for guiding — floating — cementing casing 
| g0 ” one 
J ’ 
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Oxweld Shape 


NTRODUCTION of the new Ox- 

weld Type CM-12 shape-cutting 
machine by The Linde Air Products 
Company, 205 East 42nd Street, New 
York City, makes available to the 
metal-working industries a machine 
designed to give the accuracy and 
range of work demanded more and 
more of the flame cutting processes. 
Its precision, simplicity, and economy 
of operation will widen the scope of 
shape-cutting, the manufacturers state. 
The flexibility of this machine allows 
almost limitless possibilities for its use, 
it is said. It is powerful and has a 
great cutting capacity. Any shape, 
from the simplest to the most compli- 
cated, can be accurately produced 
either automatically with templets or 
guided by hand, the makers claim. The 
immediate transfer of motion from 
one end of the machine to the other is 
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a factor in assuring precision in all 
cutting operations. 

In addition to cutting shapes of all 
description, the machine will cut 
straight lines automatically in any di- 
rection and at any bevel. Cuts as Jong 
as 144 in. are possible and an impor- 
tant feature lies in the fact that 
straight line cuts can be made at any 
desired angle in the horizontal plane. 
A special circle cutting attachment 
also is provided, thus enabling the 
automatic production of circles from 
two in. to 24 in. in radius. Still an- 
other feature is that of multiple cut- 
ting. The apparatus is designed to 
carry from two to five blowpipes that 
can perform multiple cutting opera- 
tions under all the conditions possible 
with a single blowpipe. 

The features of design and construc- 
tion that make possible the accomplish- 
ments of this new shape cutting ma- 


EQUIPMENT 


chine typify the trend in modern m). 
chine development. Alloys have been 
utilized to establish an ideal strength. 
weight ratio combined with the neces. 
sary stability and rigidity of construc. 
tion. Complete enclosure of the vital 
working parts insures correct lubrica- 
tion and freedom from maintenance. 

The mctor is rated at 1/3 hors. 
power. The speed range of the CM-12 
is from 1'2 in. to 75 in. per minute. 

All important controls have been 
duplicated so that operation is possible 
from either blowpipe or tracing pos- 
tion. 

The blowpipes used have been con. 
structed to give greater flame stability 
and increased economies in cutting. 
Material up to 12 in. in thickness can 
be easily handled; for heavier cuts a 
special blowpipe is available. 

The sensitive tracing mechanism, 
accurate scale calibrations, and free- 
dom from friction and vibration, in- 
corporated as a result of careful stud) 
and workmanship, make precision cuts 
a routine accomplishment. 





Type GMA Organic 


Vapor Canister 


HE Mine Safety Appliances Com- 

pany of Pittsburgh, Pennsylvana, 
has announced that its Type GMA 
Organic Vapor Canister for respita- 
tory protection against organic vapors 
when the total concentration does not 
exceed 2 percent by volume in air has 
received the approval of the United 
States Bureau of Mines. The approval 
was granted on the basis of meeting 
the requirements of the Bureau o 
Mines Schedule 14D. 

This marks the first time that - 
mask of this type has been grantec 
such approval, the makers state, 9 
hereafter all Type GMA Canisters 
made by the Mine Safety Appliances 
Company will bear the label of Ap- 
proval No. 1415. 
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“THE CLIPPER 








THE WEIGHT INDICATOR WITH LABORATORY 
ACCURACY AND OIL 
FIELD RUGGEDNESS 


“The Clipper” is the latest advance- 
ment in weight indicator design made 
to meet the ever-increasing demands 
of modern drilling for accuracy, 
strength, sensitivity and flexibility. It 
sets a new standard for precise meas- 
urement. 

Pressure in “The Clipper” indica- 
tor is transmitted by a closed fluid 
column that eliminates errors that 
might arise from friction and metal fatigue. The full weight on the 
indicator is read directly in pounds or in points, regardless of the size 
of the load, from spudding in to pulling tubing. 

“The Clipper” is an instrument that is in the van of scientific oil field 
development and will insure greater accuracy in all oil field operations, 
including shallow or deep drilling, fishing, and in all phases of produc- 
tions, including pulling rods and tubing, setting packers, liners and 
casing. All parts are of the finest workmanship and carefully balanced, 
making the indicator instantly responsive to slightest changes in load. 
“The Clipper” is truly as sensitive as a ship’s compass. Two sensitivity 
controls, adjustable at will, control the over-throw or wig-wagging of 
indicator hands. This makes for precise reading on the derrick floor 
during all operations. 


Mechanical compensators automatically correct variations in readings 
formerly caused from temperature changes. 


This latest product of Martin-Decker Corporation has been aptly 
named “The Clipper” for it is compact, self-contained, and is enclosed 
in a water-tight, streamlined aluminum case. It has no projections or 
angles to hang up on tong lines, ete. It is sturdy and light in weight, 
actual weight only 47 Ibs., and occupies less than a square foot of space. 
Of course, the Clipper Tool-pusher is essentially an instrument to be 
used where a chart record is not required. 

An absence of exposed connections prevents tampering. Filling or 
pumping up the indicator with fluid in the field is eliminated as each 
instrument is vacuum loaded and sealed at the factory. A simple safety 
lock on the top hook prevents snapping or jerking the indicator off the 
dead-line. 

“The Clipper” can be carried in a car seat. It is in operation imme- 
diately upon being clamped on the dead-line. Installation requires only 
a few seconds. 

Truly the finest and most accurate Weight Indicator yet offered to 
the oil industry, it is a triumph in precision and ruggedness. 
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San Joaquin Valley: A. F. McQUISTON, Bakersfield, California 
Mid-Continent Distributor: REED ROLLER BIT COMPANY, Houston, Texas 
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The Clipper. 
VERNIERLW EIGHT 


e REQUIRES NO REFILLING OR 
PUMPING UP OF PRESSURE 
FLUID. 


e IS NOT AFFECTED BY HEAT 
OR COLD. 


e GIVES WEIGHT READINGS 
ACCURATELY, DIRECTLY IN 
THOUSANDS OF POUNDS AND 
IN POINTS. 


e COMBINES BOTH THE REGU 
LAR AND SUPERSENSITIVE 
WEIGHT INDICATOR IN ONE 
INSTRUMENT. 


ae 31:10) 1 ee 0) Be) 
SENSITIVITY. 


e LIGHT IN WEIGHT —“THE 
CLIPPER” WEIGHS ONLY 47 
POUNDS, COMPLETE. 
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National's New Series 
Heavy-Duty High-Pressure 
Slush Pumps Completed 


HE speed of rotary drilling com- 

pletions of late years has been 
greatly increased by the use of heavy- 
duty,high-pressure,steam slush pumps. 
To enable operators to get compar- 
able results, profitably, where fuel and 
water are expensive, the National Sup- 





ply Company, Toledo, Ohio, has de- 
veloped a new series of power-driven 
slush pumps. The iast of these high- 
duty pumps recently has been put on 
the market, making the line complete. 
It is known as the Ideal Type C-250— 
bore 714 in., stroke 15 in., with a 
power end rating of 250 hp. at 60 
r.p.m., and a maximum fluid cylinder 
working pressure of 2500 pounds. 

In the past, power-driven slush 
pumps generally have been handicapped 
by a limited power end capacity in 
comparison to their fluid ends, engi- 
neers of the National Supply Company 
state. The Ideal C-250, on the con- 
trary, in common with the other pumps 
of its new line, has a power end equal 
to fluid end requirements. This enables 
it to give the same rapid, consistent 
drilling performance as the modern 
steam pumps of corresponding size, it 
is pointed out. 

The Ideal Type C-250 Power Driven 
Slush Pump has the same design fea- 
tures that have demonstrated their 
utility on the other pumps of its series. 
One of the more important is the oil- 
ing system. Even at lower speeds, it is 
automatic and effective. Another fea- 
ture is the effective exclusion of water 
and slush from the power end by a 
special baffle wall and plate assembly 
of distinctive design. 

The mounting of the pinion shaft 
has found especial favor in the field, 
it is claimed. It is carried on four roller 
bearings, three SKF and one Timken, 
and gives a very desirable short over- 
hang condition on both ends. This 
eliminates the tendency of pinion shaft 
failure due to bending load. The pump 
may be driven from either side, direct- 
connected or with V-belts. For con- 
venience in removing V-belt sheaves, 
pinion shafts extensions are tapered. 
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The fluid end has a high efhciency, and 
the design permits any imperfection 
to be readily visible from the outside 
of the cylinder. 

The Ideal Type C-250 Power Driven 
Slush Pump weighs 28,975 lb. com- 
plete with extended skids less V-belt 
sheave. The other sizes of this series 
have been in the field since 1935. They 
are the Type C-350—73,4-in. bore, 
20-in. stroke, with a rating of 350 hp. 
at 55 r.p.m.; and the Type C-150— 
6>4-in. bore, 12-in. stroke, with a rat- 
ing of 150 hp. at 65 r.p.m. Ability to 
equal steam pump performance has 
been consistently demonstrated by 
both sizes, the makers claim. 





Tru-Pour Spout 
pep in pouring small quanti- 


ties of any kind of liquid from a 
completely filled 5-gal. pail is provided 
by an improved telescopic pour spout 
now available. The radius of the curve 
on which the sections operate has been 
reduced, giving the edge of the spout 
a longer projection over the rim of the 
pail, and permitting the regulation of 
the stream from a few drops to the 
full capacity of the spout. When com- 
pletely telescoped, the spout nests into 
the opening at the base of which are 
perforations through which any sur- 





plus liquid drains back into the pail. 


The spout is provided with a cap that 
can be removed or replaced as often 
as desired. The cap effectively seals 
the contents against leakage and 
evaporation. An internal vent tube is 
fitted to the spout to permit the en- 
trance of air, obviating the necessity 
of damaging the pail by puncturing 
holes. The tube insures full flow with- 
out gurgling and waste and speeds up 
pouring. This pour spout is widely used 


on various sized pails for holding either 
light and volatile or heavy, 


Ponca Viscous 
liquids. 


This equipment is manufactured h 
the Rheem Manufacturing Compal 
4361 Firestone Boulevard, Southgare 
California. : 





Developments in Measure. 
ment of CO. 

HE latest developments in the 

measurement of CO, are incor. 

porated in a new design of CO, meter. 


Experience gained in hundreds of 
plants over a period of many years has 





been utilized in building this improved 
analyzer, it is stated by the manufac- 
turer, Republic Flow Meters Company, 
2240 Diversey Parkway, Chicago, 
Illinois. 

The percentage of CO, in the flue 
gas is measured by the Orsat method, 
which is the accepted standard for in- 
dustrial practice, and the meter is built 
to duplicate, mechanically, this chemi- 
cal analysis. 

The meter is driven by a fractional 
horsepower electric motor and requites 
no water for its operation. There is 
no possibility of stoppage in the gas line 
as the instrument has a suction capable 
of drawing 14 in. of mercury, it i 
stated. The large caustic tank holds 
encugh potash to last from four to six 
months. Temperature variations have 
no effect on the meter readings, 
makers say. A filter in the gas line te 
moves all SO., from the flue gas before 
it reaches the analyzer. A permanent, 
continuous, pen-line record is i 
scribed that may be read directly i 
percent CO., and arrangements of in- 
dicators and recorders may be made to 
fit any requirement. Related factots 
such as steam flow, temperature, draft 
pressure, etc., may be combined on one 
circular chart. The entire meter ® 
ruggedly constructed with a minimum 
of moving parts. Data Book 403, 8” 
ing complete description, will be mal 
upon request. 
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; Extended Range of Roller 
Bearings Introduced 
by Fafnir 


COMPLETE series of heavy-duty 

industrial roller bearings, made 
in an extended range of almost 100 
sizes, is now being manufactured by 
The Fafnir Bearing Company, New 
Britain, Connecticut. The rated ca- 
pacity of these bearings ranges from 
10,000 to 500,000 lb., depending upon 
size, speed, and loading conditions. The 
series is said to cope fully with the 
severe service requirements of paper 
mills, steel mills, and other heavy 
metal-working machinery, rubber and 
oil field equipment, and the like. 

In the widened range of bearing 
sizes, rollers of 3/4 in., 11% in. and 11% 
in. diameter have been utilized, in ad- 
dition to the 1 1/16-in. diameter used 


in the bearings previously available. A 


choice of 18 different bores is now of- 


fered in bearings of this type. 


A feature of these roller bearings is 
the large number of solid rolls that are 
incorporated in the cage assembly, thus 
making for increased load capacity. 
The cage itself is fabricated from 
specially form-rolled spacer bar stock, 





with carburized and hardened end 
rings. Rollers are held in place and 
guided by spacer bars rather than by 
rivets through the rolls themselves, 
which of necessity tend to weaken the 
capacity of the roll. The spacer bars 





of the Fafnir cage are riveted to the 
end ring, and the accurate assembly of 
these bars keeps the rolls permanently 
aligned, the makers state. 
The entire roller assembly is made 
with a fixed radial clearance to allow 
for the expansion that takes place 
when the inner ring is shrunk to the 
shaft, this being the standard method 
of mounting for the roller-type bear. 
ing. This clearance likewise permits the 
bearing to operate successfully and 
without impairment should tempera- 
ture differentials occur in actual opera- 
tion, that is, a certain amount of ox. 
pansion due to heat, as is the case with 
dryer rolls, for example, can be taken 
care of without seriously affecting the 
relationship of the bearing parts. 
All parts of these roller bearings are 
precision- ground, and held to ex. 
tremely close tolerances. Complete 
specifications, including dimensions, 
tolerances, and load ratings, are ayail- 


able upon request. 





Model 40 Trackson Pipe 
Layer 


HE pipe line industry has displayed 

interest in the new, improved Model 
40 Trackson Pipe Layer, an all-purpose 
pipe handling machine, manufactured by 
the Trackson Company, Milwaukee, Wis- 
consin. 


Designed and built for the McCormick- 
Deering Model T-40 TracTracTor, this 
machine will lay pipe on any kind of 
right-of-way, the manufacturers state. It 
is sturdily constructed for fast, efficient 
operation. All control levers are at the 
driver’s fingertips and operations are sim- 
plified to a minimum. 


The side boom is constructed of heavy 
H-beams with a cast-steel header designed 
for quick attachment and removal of 
blocks and stiff leg. It is substantially 
mounted to the rigid tractor frame and 
pivots on hardened steel, replaceable 
bushings. The legs of the boom are wide- 
spread, enabling it to take side pulls as 
well as those of lifting and lowering. 
When the boom has been raised to a 
vertical position, a safety stop prevents 
over-throw or bending. 


Both load and boom lines raise and 
lower under power by means of worm 
driven winches. A separate clutch and 
brake on the load line drum enables the 
load to be lowered without power when 
desired. A special cross drive transmis- 
sion permits load and boom lines to 
be raised or lowered separately or 
simultaneously. 


The Trackson transmission, one of the 
many exclusive features on the Trackson 
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Pipe Layer, provides three speeds for- 
ward and reverse on both boom and load 
lines. 

The Model 40 Trackson Pipe Layer is 





supplied complete with cable, blocks, stiff 

leg, and 2500 Ib. counterweight. _ 
The manufacturers will send full de- 

scriptive bulletin upon request. 
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TESTS that assure long 
service under severe conditions 


; For many years we have been using tests that as- 


sure accurate workmanship and long service ) 


District Sales Managers 


W. E. Gibson, 801 Columbia Bank 
Blidg., Pittsburgh, Pa. ; 

J. P. Cooney, 715-716 A. G. Bart- 
lett Bldg., Los Angeles, Calif. 

J. P. Steele, Petroleum Bidg., Fort 

“ Worth, Texas. 


District Offices 


South Chester Tube Co., 1708 
Hudson Terminal Bldg., 30 
Church St., New York, N. Y. 

J. D. Swartz. 608 Beacon Bldg., 

” Tulsa, Oklahoma. 

E. L. Moseley, 2218 Mills St., 
Houston, Texas. 

Burt S. Shafer, Southwest Repre- 
sentative, 4313 Fairfax Ave., 
Dallas, Texas. or 603 Petroleum 
Bldg., Fort Worth, Texas. 


District Warehouses 


Houston, Texas; Thenard, Calif. ; 
San Francisco, Calif. 


Distributors 


Western Supply Co., Tulsa, Okla., 
and Branches. 

International Supply Co., Tulsa, 
Okla., and Branches. 

Dunigan Tool and Supply Co., 
Breckenridge, Texas, and 
Branches. 

Bridgeport Machine Co., Wichita, 
Kansas, and Branches. 

Producers Supply and Tool Co., 
Marietta, Ohio; Fort Worth, 
Texas, and Branches. 

Louisiana Supply Co., Sulphur 
and Brimstone, La. 

Oil Field Equipment Co., San 
Antonio, Texas. 

Okmulgee Supply Corp., Okmul- 
gee, Okla., and Branches. 

Stephen H. McCabe, 508 4th St., 
an Francisco, Calif. 

Viking Automatic Sprinkler Co., 
114 Sansome Street, San Fran- 
cisco, Calif. 

Herley Supply Co., 3006 Cherry 
Ave., Long Beach, Calif. 

Barde Steel Co., Seattle, Wash., 
and Portland, Ore. 

Star Drilling Machine Co., 550 
Clinton St., Portlanu, Ure., aiid 
Akron, Ohio. 

The Atha Supply Co., Zanesville, 
Ohio, and Mt. Pleasant, Mich. 

United Pipe & Supply Corp., 
Charleston, W. Va., and 
Branches. 

Bovaird & Co., Bradford, Pa. 

Kane Supply Co., Kane, Pa., and 

P idard ly C 

tichard Supply Co., Mannington, 

W. Va., and Branches. . 

LeValley, McLeod, Kinkaid Co., 

Elmira and Olean, N. Y. 


Y 
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— and exacting processes of manufacture and inspec- 
tion in the plant assure unfailing service from Chester Casing, 
Pipe and Tubing in the field—where consistently dependable per- 
formance under severe conditions is fully appreciated. 

Chester Products are as nearly perfect as modern machinery 
and experienced, skillful workmen can make them. 





Chester uses mercury columns on its hydraulic testers, for the mercury column 
is as accurate as a thermometer. 


An image of Chester threading, magnified 200 times, is thrown on a screen by 
means of a powerful projector. Frequent comparison of thread samples with a 
standard chart assures accurate and uniform threads. 








SOUTH CHESTER TUBE CO. 


Chester. Penna. 


CHESTER 


STEEL CASING AND LINE PIPE 


OctosEr, 1936 
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Explosion-Proof Gearmotors 

NEW LINE of single-reduction 

explosion-proof gearmotors rang- 
ing in size from 1% to 75 hp. 
have been announced by the Westing- 
house Electric and Manufacturing 
Company, East Pittsburgh, Pennsyl- 
vania. For application in Class 1, 
Group D hazardous locations where 
speed reduction is required, these gear- 
motors have many uses because of their 
compact design and high efficiency, the 
manufacturers state. Built to carry the 
maximum torque the motors will de- 
velop, the gears are of the single heli- 


Sen — 










cal type, heat treated by a special 
“tough hard” process to provide maxi- 
mum load-carrying capacity and ut- 
most resistance to wear and shock. 


GRIZZLY :- 


— unquestionably the finest brake 

block ever developed for oil field service. 

Be sure you get the genuine by specifying 

| the full name... GRIZZLY Full-Moulded 
BRAKE BLOCK. 


Grizzly Blocks hold the load positively at any 

depth, insuring maximum safety—feed off smoother, 

speeding up drilling operations—and give more ton 

miles of service under any operating condition, 
insuring maximum economy. 


GRIZZLY 


FULL -POULDED 


BRAKE BLOCKS 





E. M. SMITH COMPANY 
600-650 South Clarence Street, Los Angeles, California 
Sold in the Mid-Continent and Gulf Coast By: Continental Supply Co., 
and T. T. Word Supply Co., Inc., Houston, Texas—In All Their Stores. 
Export Office: Continental Emsco Co., 30 Rockefeller Plaza, New York City. 
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Anti-friction bearings assure high eff 
ciency and maintain correct ’ 
ter distances, it is stated. 

They are inspected and approved by 
the National Board of Fire Underwis 
ers for use in hazardous atmosphere 
containing gasoline vapors and other 
gases or vapors having equivalent or 
less hazard, such as petroleum prod 
ucts, ethyl alcohol, methyl alcoho 
acetone, and lacquers, solvent vapors, 
Also, they are for use in dry-cleaning 
and dry-dyeing plants, pyroxylin a 
tic manufacturing plants, spray paint. 
ing establishments, gas plants, varnish 
manufacturing plants, and other ap- 
plications involving similar hazardoys 
processes. 


Sear cep. 





Improved Geist Roller 
Pipe Cutter 


N improvement of interest to the 
trade has been made recently on 

the No. 4 Geist roller pipe cutter, mar. 
keted by the Landis Machine Company 
of Waynesboro, Pennsylvania. 
The shaft carrying the disc cutter 
is now being mounted in Timken roller 
bearings instead of bronze-bushed bear- 
ings as heretofore. This makes; 
stronger construction, insures longer 
life, and eliminates the need for mak- 
ing frequent adjustments to compen. 
sate for wear, the manufacturers state. 





The added rigidity of this mount 
ing, as well as the precise alignment 
obtained between the cutter shaft and 
the rollers, minimize cutting-off time 


reduce the burr thrown up the 
pipe, and increase the life of the ds | 


Cutter. 


2 
: 














The No. 4 Geist roller pipe cutt | 


as shown in the accompanying photo- 
graph, has a total capacity for cutting 
off pipe within a range of 1% © 
4 in., inclusive. All No. 4 machine 
now are being shipped equipped with 
the Timken roller bearing cutter shalt. 
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TUBING CATCHERS IN USE 
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PROVES OUR SLOGAN... 


BETTER BE SAFE 
== THAN SURRY 


Tubing Catchers 
have protected 
tubing from 
dropping in 
91,936 wells 

Since 1912 when GUIBERSON pioneered the Automatic Tubing 
Catcher, The Guiberson Corporation has continually improved 
this vital tool until today they offer the operator two types of per- 
fect Tubing Catchers, each of which will meet the requirements 
of any well at any depth. 






By extensive laboratory and field tests with both our own and 
oil company engineers and production men, it was found that the 
slip area of the present ’B’ Tubing Catcher did not nor could not 
distort casing in wells up to 4000 feet. The new “E” Catcher was 
found to have more than ample slip area for wells of any depth 
without distorting casing. 


Slips several feet long could be made on GUIBERSON Catchers. 
More than ample slip area is superfluous when long experience, 
competent engineers, the finest of materials and precision manu- 
facture have proven to the operators that they can buy GUIBER- 
SON Catchers with the CORRECT slip area. 


Anchor your tubing. GUIBERSON Lateral Tubing Catchers have 
been tested and proven to: 1. Anchor tubing securely. 2. Elimi- 
nate crooked tubing. 3. Eliminate polish-rod wear. 4. Create 
smoother pumping action. 5. Assist in producing more oil. 6. Elimi- 
nate breathing of tubing. 


See your supply house for further information. 


THE GUIBERSON CORPORATION 
Box 1106, Dallas, Texas 


TULSA: 502 Wright Bldg.; HOUSTON: 2241 Herman Drive: 
WICHITA, KANSAS: 530 S. Fountain St.; NEWARK. OHIO: 
First & Locust Sts.; LOS ANGELES, CALIF: W. R. Guiberson 
Co., 723 E. Gage Ave.; NEW YORK: 30 Rockefeller Plaza. 
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With Anchor 
For Wells 
Over 4000’ 
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S. & J. Supersensitive Vapor- 


HAND & JURS COMPANY, 


ing 


covery Regulator. The regulator, 
shown in the accompanying illustra- 
tion, 


tion 


vention systems. The individual unit 
can be used to control either the pres- 


sure 


turning the disc valve shown in the 
Recovery Regulator top of the inverted regulator pan to 
either setting. It is designed to permit 
the removal or admission of gases, 
Berkeley, California, is announc- 


its new Supersensitive Vapor Re- 


from one or a series of tanks at a very 
low and positive pressure. In case it is 
desired not to repressure, a single regu- 
lator to control outflow only is used. 
was designed for use in connec- It operates with hairspring sensitivity 
with vapor recovery and fire pre- within a range of from less than 1/10 
in. up to 2 in. of water on either pres- 
sure or vacuum. The weight of all 


or vacuum conditions simply by 


moving parts is counterbalanced by a 




















Honored by Oil Men 


——__—_—<< @ >>—____ 


From the field laborer who uses this bank for his 
deposits and personal loans, up the line in the oil 
industry to the head men who decide the policies 
of their companies, the NATIONAL BANK OF 


TULSA is honored as their choice by oil men. 


What a gamut of needs, yet the officers understand the 


problems of each! 


They know every case must be studied from an in- 
dividual angle, because modern banking practices 
have no place for guess work. Then with actual 
data in hand, they co-ordinate the needs of the in- 
dustry or the individual with the principles of making 
good loans, and the result is an intelligent service 
to the oil industry that has earned the title, THE 
OIL BANK OF AMERICA. 


BrXx 


= 


BATION 
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NaTIONAL Bank of TuLsa 


Member Federal Deposit Insurance Corporation 
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liquid submerged float vith mn eff 
tive lifting area of 209 sq. ial 
Every ounce added or taken Bas. : 
counterbalanced weight changes r 
operating pressure 1/200 of an made 
The regulator requires no Sadie 
tween which it will Operate, since ‘ 


action is positive at exactly the pres 


Y fae 
- ‘ 





sure at which it is set, the manufa- 
turers state. It requires no adjustment 
during operation, the setting being 
made by placing weights on the top 
of the float assembly. Dependent only 
upon the capacity of the valve to 
handle the volume of vapor, one regu- 
lator set-up may be used for a battery 
of tanks. In such instances, care should 
be taken that the control lines t 
the regulator are above any liquid over- 
flow lines. By connecting the control 
pipe to the flow line of the tank, this 
unit adapts itself to numerous appli- 
cations for control of vapors in of 
out of scrubbers or any installation 
where sensitive control of vapor pres- 
sures is desired. Valves and seats att 
regularly of bronze but can be sup 
plied in 18-8 stainless steel or other 
materials to meet special operating 
conditions if required. While this regu 
lator is supersensitive in its operation, 
the construction is rugged throughout 
It will maintain its operating efficiency 
under the most severe conditions with 
out chatter, the makers state. The 
equipment is supplied in 2-in., 3% 
4-in., 6-in., and 8-in. sizes. 

A descriptive bulletin will be sm 
free upon request. 
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Vertical-Angle 3- and 6-Cyl- 
‘der Air-Cooled Compres- 
sors by Worthington 


LATE development in 3- and 6- 
cylinder, vertical-angle, two- 
compressors is offered by Worth- 
n Pump and Machinery Corpora- 
Jersey. 


stage 
ingto 
tion, Harrison, New 

A line of compact, self-contained 
units with capacities ranging from 142 
to 445 cu. ft. per min. has been de- 


veloped. The 3-cylinder unit has two 





low-pressure cylinders set opposite each 
other at an angle, with a high-pressure 
cylinder set vertically between them. 
The 6-cylinder unit is set up in the 
same manner, with two cylinders side 
by side in each position. The units may 
be had with Worthington Multi-V- 
Drive, direct-connected to the motor 
through a flexible coupling, or with 
the motor mounted directly on the end 
of the crankshaft. The compactness of 
this unit, combined with the variety of 
drives available, makes it easily adapted | 
to any installation, it is stated by the | 
makers, | 

| 

| 





Automotive-type pistons with two | 
compression rings, two oil rings, and | 
full-floating wrist pins are used on 
all models. Articulated connecting 
rods permit the use of a large crank 
pin bearing and the same center line | 
for all cylinders. A finned, radiator- | 
type intercooler, with a fan that draws | 
air through the cooler and over the 
cylinder head, quickly removes the 
heat of compression. A large oil reser- 
Voir in the crankcase, force-feed lubri- 
cation, an oil cooler, and an oil filter 
assure complete and efficient lubrica- 
tion of all moving parts. The suction 
and discharge valves are in separate 
compartments, allowing removal with- 
out disturbing the pipe connections. 

€ crankcase is fitted with large 
cover plates, providing speedy and 
“sy inspection of the running gear. 
Rs ates bulletin showing pho- 

&taphs and details of these units may 


€ obtained from the manufacturer. 
Ask for L-620-Bl1é. 
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GET THE FEATURES MOST NEEDED IN 


PRESSURE DRILLING 


WITH THE MacCLATCHIE HOOKUP 





| 

ee — 
Both Units of the MacClatchie Pressure Hookup 
have many superior features. For the utmost safety 


and efficiency insist on them for 
your next pressure job. 











The MacClatchie Rotating Blow- 
out Preventer. Its construction is 
so rugged and its design so 
simple that it will stand up 
under extremely hard usage. 





Without any change in packing, the MacClatchie 

“5 in 1’’ Blowout Preventer will pack off any part 

of the string such as Drill Pipe, Kelly, Drill Collar, 
Tool Joint or Pipe Collar. 


hips —< 
Ay © 
\\ 


tag) or size in 55 seconds or less. Since 





ORERATABLE FROM DERRICK FLOOR—WITHSTANDS ANY PRESSURE 
ENCOUNTERED—FAST CLOSING—PACKS OFF ANY PART OF DRILL STEM 
WITHOUT CHANGING PACKERS—ELIMINATES EXTRA EQUIPMENT 


ve Kee 


Both units of the MacClatchie Pres- 
sure Drilling Hookup have been 
designed for the safety of crews. 
They both operate instantly from 
the derrick floor thereby eliminat- 
ing the hazard of men entering an 
oil-drenched and gas-filled cellar. 


The “5 in 1” Blowout Preventer is 
operated by turning a throttle valve 
—completely packing off any por- 
tion of the string regardless of shape 


no sand or mud can interfere with 
its proper functioning it has a cer- 
tainty of action. In no other equip- 
ment can be found these features: 
Adaptability to pack different sizes 
— phenomenal speed —positive 
operation. 


The rotating unit is operated by 
pulling a rope which is run from 
the cellar to the derrick floor — 
latching or unlatching the kelly 
packer instantly. The packer in- 
cludes a packing assembly and a 
swivel, with the packing assembly 
rotatable with the kelly and swivel 
providing anti-frictional bearings 
for the packing assembly. Designed 
for drilling under any mud or gas 
pressure. 


The MacClatchie “5 in 1” Blowout 
Preventer can be rented or pur- 
chased outright. The Rotating unit 
is rented only. 


MacCLATCHIE 


MANUFACTURING COMPANY 


COMPTON, CALIF. HOUSTON, TEX. 
Mid-Continent Rental—Monarch Mfg. Co., 
Oklahoma City 
Export—Geo. R. Wood, 17 Battery Place, 
New York City, New York 
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G-E Transformer Speed 
Regulators for Capacitor 
Motors 


NEW line of manually operated 

transformer speed regulators for 
high- and low-torque capacitor motors, 
with and without 
full-voltage start- 
ing for single- 
phase and poly- 
phase fan motors, 
has been introduced 
by the General 
Electric Company, 
Schenectady, New 
York. The units 
consist of a tapped 
autotransformer 
and a snap switch, 
and, for providing 
full-voltage start- 
ing, a relay that 
affords automatic 
transfer to the de- 
sired running posi- 
tion. With special 
additions, the regulators are available for 
reversing service as well as for operation 
from external sources. 

The snap switch provides for three 
speed positions, and other low speeds may 
be obtained from the autotransformer 
through reconnection of the transformer 
taps to the snap switch, giving a total of 
seven reduced speeds. 

The regulators are for single-phase 
motors, rated up to two hp., and for 
polyphase motors rated up to five horse- 
power. The polyphase regulator combines 
two autotransformers connected in open 
delta, with a rotating snap switch mounted 
on a sleeve between the transformer 
cores. For reversing service, either poly- 
phase or single-phase, an additional snap 
switch is mounted adjacent to the line 
switch. 








Ingersoll-Rand Type S 
Diesel 


... . COMPANY, 
11 Broadway, New York, N. Y., 
recently announced its Type S Diesel 
engine. This engine is an improved de- 





sign thoroughly modern in all respects, 
the makers state. It is of the vertical, 
4-cycle, single-acting, solid-injection 
type designed to run at medium speeds 
and built for heavy-duty, continuous 
service. 

The fundamental design is similar to 
that of the Ingersoll-Rand locomotive 
engine of which there are more than 
140 in operation. Some of these have 
been in service for more than 12 years. 
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Type S engines are made with three, 
four, five, six, and eight cylinders for 
ratings from 150 to 460 horsepower. 

A new 24-page bulletin describing 
these engines has been issued. It may 
be obtained from any Ingersoll-Rand 
branch office. 





Fire-Resistant Finish for 


Canvas Duck 
NOTHER important industrial 
A problem has been solved with the 
perfection of a new fire-resistant cot- 
ton duck that, even when exposed di- 
rectly to fire, will not ignite, according 


to the manufacturers, William 5 
Hooper & Sons Company, Philade] hi 
and Baltimore. as 

“Fire Chief,’ as both 
fabric and the finish itself are know 
has fire-resisting properties that are si 
to be impervious to the action of Water 
or the elements. In addition, the new 
finish waterproofs the fabric, makes jt 
mildew-resistant, and adds materially 
to its life, it is stated. 


the treated 


“Fire Chief” is available either as ; 
finished fabric under any of the familiar 
Hooperwood brands of cotton duck, 
or as a separate finish known as “Hoop 


erwood Fire Chief Compound,” 


All|] PMH 
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cle American Meter Company's 
etphia : 

Metric Metal Works 
ia New air view of American Meter Com- 
pe ear Metric Metal Works plant at Erie, 
pi 5 aslvania. This unit of American Meter 
eas Company occupies more than 170,500 sq. ft. 
her and employs over 300 people. In the right 
etalk foreground is the new brass and alloy 

. foundry. 

er asa 
amiliar | 
_ Pp. W. Ensign Makes Trip 
East 








Pp, W. Ensign, president and chief 
engineer of the Ensign Carburetor 
Company, Huntington Park, Califor- 
nia, left recently for Chicago to visit 
the company’s branch at that point. 
It is his intention to spend about a 
month working with the Chicago per- 
sonnel and the company’s eastern fac- 
} tory customers. 

Ensign’s return itinerary includes an 
extended trip through the Mid-Conti- 
nent, Texas, and Gulf Coast districts. 


R. L. Engstrom Chief Engi- 
| heer Hydril Company 


Bert L. Stone, vice-president and 
general manager, announces the ap- 
pointment of R. L. (Jack) Engstrom 
to the position of chief engineer of 
the Hydril Company. 

Engstrom has been with the com- 
pany for more than nine years in the 
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le. This bank at the present 


NATIONAL time is lending over twelve | 


and a half million dollars 
to the oil industry — over one-fourth of 
its total loans. 





What better evidence that we under- 
stand the oil man's problems and require- 
ments? What better proof that we speak 
the oil man's language? 


a 


More and more operators —large and 
small — are turning to the Southwest's 
Leading Bank — where they know that 
their needs will be sympathetically and 


* understandingly considered — generously 
met. 





R. L. (JACK) ENGSTROM 


capaci . ena 
apacity of assistant chief engineer. He 


as been closely associated w; . | F N t 
scm of the compu. | IRST NATIONAL BANK 
| 
| 
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European Officials Visit United States 


For the purpose of gaining first-hand information re ad 
ing latest developments in American operations, particule 
in the gas and petroleum fields, several European official 
representing the products of the Merco Nordstrom Vale 
Company and Pittsburgh Equitable Meter Company "Bs 
visited the United States. Anthony Bruyaux of Brussels Bel. 
gium, recently arrived from Europe, accompanied by Ken 
neth M. Leach, son of the managing director of the Audley 





+ 


ANTHONY BRUYAUX (Left) and COL. W. F. ROCKWELL 


Engineering Company, Ltd., of Newport, Shropshire, Eng- 
land, and F. Appleyard, research and development engine 


| for the same company. 


Bruyaux is the European representative for the two Ameti- 
can companies. Returning to the Continent, he expects tw 
be joined by Colonel W. F. Rockwell, president of the 


| American concerns, who will fly there on the Hindenburg 


this fall. Bruyaux accompanied Colonel Rockwell to th 
recent convention of the Pacific Gas Association in San 
Francisco. 





ER So NT. 





| 


Colonel Rockwell visited Los Angeles in the interest of | 


his companies at the conclusion of the convention, making 


arrangements for expansion of production and distribution 


facilities for valves and meters. He stated that plants for 


the manufacture of Nordstrom Valves have been opened in : 
England, France, and Germany to supplement the production | 


| of the Oakland and Pittsburgh factories. 





Dearborn Chemical Extends Plant 


The Dearborn Chemical Company is completing an exten- 


| sion to its main manufacturing plant in the Central Manv- 


AXELSON MANUFACTURING CO. 


P. O. Box 710 Vernon Station, Los Angeles 


St. Louis 50 Church Street, New York Tulsa 


Mid-Continent and Eastern Distributor: Frick-Reid Supply Corp. 





Rocky Mountain Distributor: Great Northern Tool & Supply Co. 
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| equipment installed. 


facturing District, Chicago. This is the third major addition 
in a dozen years and gives a 16 percent increase in 100 
space, which will be utilized for the installation of new 
equipment needed to take care of the growing volume @ 
business in several departments, and for a modern machiné 
shop. 

The Dearborn Laboratories also were remodeled, and 0° 


The factory offices were remodeled and air condition 


oe oe jence 
and the most modern facilities installed for the convemé 
of employees. 
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New General Offices for Lane-Wells Company 


EW buildings have been com- 
pleted in Los Angeles to house 
the general offices of the Lane-Wells 
Company and its development divis- 
ion, Technicraft Engineering Corpora- 
tion. They are at 5610 South Soto 


Street, in Los Angeles’ newer indus- 
trial district. 

The buildings are of the latest archi- 
tectural design and are appointed with 
modern equipment throughout. Recre- 
ational facilities are provided for em- 


ployees, and a portion of the grounds 
has been given as a playground for 
underprivileged children and as a cabin 
site for Boy Scouts. 

A house warming is to be held Oc- 
tober 17 to 24, known as “Welcome 
Week.” 
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ONE MAN= 


... when he goes after frozen 


fittings with the RIFSID 


Compound Leverage Wrench 










You will never hear Pomona 
Pump owners say, ‘It's not 
the first cost, it's the up- 
keep." Pomona Pumps are 
engineered and built for a 
lifetime service. When instal- 
lation and operating cost are 
| ; amortized over their many 
| years of trouble-free operation, cost per day becomes 
unbelievably low. You won't find this inexpensive daily 
overhead with cheap, poorly engineered pumps. Why? 
| Because with the purchase of such a pump, maintenance 
expense begins. With a Pomona, the first cost is the last 
cost. But don't take our word for it or even that of a 
| Pomona salesman. Ask any of the Pomona users in your 
| neigborhood what pump they'd buy if they had to do it 
over again —then you will want to get in touch with a 
Pomona representative. Send today for your copy of a 
brand-new bulletin featuring things you should know about 
| hydraulic laboratory tests. 


POMONA PUMP CO. 


53 W. Jackson Blvd., Chicago @ 206E.C cial St., P Cal. 


_ POMONA TURBINE PUMPS 





No tool in your shop or kit will pay for itself more quickly 
than a RIGS Compound Leverage Pipe Wrench. For 
it enables one lone man 
to turn easily pipe or 
fittings that often re- 
quire several men and 
pipe on a wrench han- 
dle to start—and it lets 
you salvage fittings that 
otherwise have to be 
smashed off. Easy to use 
—put the trunnion on 
pipe, jaw on fitting (or 
vice versa) and pump it 
on or off. Four sizes, $2, 
%4, So and $8 for pipe 
up to 8". Short handles. 


See it at your Supply 
Store, 


THE RIDGE TOOL 
CO. 





ELYRIA, OHIO 
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DIESELS 


losing power ? 





ON’T let rust, scale and dirt clog up 
the water jackets of your Diesels. 
If you do, engine cooling will suffer, you'll 


lose power, lubricating costs will rise. 


The thing to do, particularly in this hot 
weather, is to clean cooling systems thor- 
oughly, keeping them at top efficiency with 
inexpensive, speedy Oakite cleaning. 

You'll be surprised at the greater power 
you'll get. Ask for details. Write today. 


Manufactured only by 
OAKITE PRODUCTS, INC., 48 Thames St., NEW YORK, N. Y. 
Branch O ffices and Representatives in All Principal Cities of the U.S. 


OAKITE 


TRACE MARK REG U.S PAT CFF. 


SPECIALIZED INDUSTRIAL CLEANING MATERIALS & METHODS 











Pumps ;.‘c:;, More Fluid 


For greater pumping efficiency and longer 
life, especially under bad sand conditions, 
specify our New Working Valve, shown at the 
right, the 


B-M-W Tex Type 


Ask your supply store for descriptive data, 
or, use the coupon below for information on 
any B-M-W product. 





BRADFORD MOTOR WORKS, Inc., Bradford, Pa. 
Please send complete information on the following B-M-W 

Products without obligating us in any way: 

(1) TEX TYPE Plunger Fittings and Valves. 

(| BALLS and SEATS. (Made for every pumping service). 

ADMORE Liner Barrels. 

COLLINS Belt Clamps. 

_| ADMORE Insert Pump Anchors. 

(] NEILSON Tools. (Safety Sucker Rod Hooks; Tubing 
Hooks; Sucker Rod Elevators; Sucker Rod Sockets, etc.) 

] Please send representative. 


Name 
Firm 


Street 





City State 





RADFORD MOTOR 


BRADFORO,PA. 


EXPORT OFFICE, 290 CHURCH ST. NEW YORK CiTr 


TULSA. OKLA. 








Tentative A.P.l. Program 


A comprehensive program, ranging from discussion of 
highly technical phases of petroleum and refining to trends 
in business and economics, is being: developed by the Ameri. 
can Petroleum Institute for its 17th annual meeting sched. 
uled for November 9 to 12 in the Stevens Hotel at Chicans 

The preliminary program indicates that while the usuul 

| plan is being followed, a wider variety of subjects will be 
considered. Several speakers have not as yet been finally 
selected. 

An attendance of close to 3000 oil men is expected a 
this annual “‘oil men’s forum” of the industry. More than 
100 offices, including that of Institute president and 45 
memberships on the Board of Directors, are to be filled }y 
election. The preliminary program follows: 


MONDAY, NOVEMBER 9 


Mor NING—9:30 a. m. 
Committee Meetings. 
AFTER NOON—2:30 p. m. 
(Private Dining, Room No. 1) 
Meeting of Directors. Committee Meetings. 
TUESDAY, NOVEMBER 10 
Mork NING—9:30 a. m. 
(North Ballroom) 
Meeting of Board of Councillors. 
Nomination of candidates fer electi n as members of the Board of 
Directors. 
12:00 Noon 
(Private Dining Room No. 1) 
Board of Directors (luncheon). 


> 


AFTERNOON—2:30 p. m. 
(Grand Ballroom ) 
General Session 
Presentation of accident-prevention certificate awards. Report of Board 
of Councillors and election of directors. 
Address, President Axtell J. Byles. 


Address, Speaker to be announced. 


Group Srssion—8:00 p. m. 


Division of Production 
(South Ballroom) 
General Subject, “Materials.” 
Presiding, C. W. Froome, Union Oil Company of California. 
Papers on the following subjects: “Use of Vanadium Steels in Pro- 
duction Equipment;” “Use of Molybdenum Steels in Production Equip- 
ment;” and “The Relation of Mechanical Testing to Steel Perform- 
ance.” 
WEDNESDAY, NOVEMBER 11 
9:30 a. m. 
(Private Dining Room No. 1) 
Board of Direct rs. 
(The Executive Committee will meet immediately following the fin 
session of the Board of Directors.) 


GrROuP SFssiON—10:00 a. m. 
Division of Production 
(South Ballroom ) 
General Subject, ‘Fundamental Research.” 
Presiding: G. V. D. Marx, Standard Oil Co. of California. 
Papers on the following subjects: “Formation Volumes and Fnerg 
Characteristics of Gas-Gap Material from Kettleman Hills Field; 
“Relationship Between Organic Material in the Sediments and the 
Presence or Abscence of Oil;’? and “Present Status of Hypothesis 
Biogenesis of Petroleum.” 
10: 00 a. m. 
Division of Refining 
(North Ballroom) 

General Subject: “Refining.” Unive: 
“Cracking and its Economic Significance,” by Gustav Egloff, Um "a 
sal Oil Products Co.; “The Problem of the Rational rep 
Crude Oil and its Distillates,” by V. N. Ipatieff, werner 

oven . ° * . chelder 
ucts Co.; The Stability of Residual Fuels,” by A. H. Batcheld 
Standard Oil Co. of California. 


GENERAL SESSION—2:30 p. m. 
(Grand Ballroom) 
General Session. Program and speakers to be announced. 
7:30 p. m. 
(Grand Ballroom) 


eae ved. 
Annual Dinner. A program of entertainment 1s being arrangec 
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THURSDAY, NOVEMBER 12 
GrouP SEssioN—10:00 A. M. 
Division of Production 
(South Ballroom) 
General Subject: “Drilling Practice.” 
Pe ding: J. T- Hayward, Barnsdall Oil Company. 
residing: J- Fs or , ee 
Papers on the following subjects: “Theoretical Determination of Col- 
lapse Strength of Casing;” “Testing Structural Silicon-Steel Members 
for Derricks;” and “Bottom-Hole Sampling and Analysis Apparatus.” 
Report of Division’s nominating committee, M. E. Brock, Gulf Oil Cor- 
c . 
poration, chairman. 
lection of twenty members of the General Committee of the Division of 
ce ” 
Production. 
GrouP SESSION—10:00 a. m. 
Division of Refining 
(North Ballroom) 
Automotive Topics: : : z 
“Lubrication Requirements of Automotive Gears and Rear Axles,” by 
H. R. Wolf, General Motors Corporation, (Discussion). 
“The Newer Bearing Materials and their Lubrication,” by H. C. Mou- 
ey, General Motors Corporation. ( Discussion). 
Report of Division's Nominating Committee, Arthur E. Pew, Jr., Sun 
Oil Company, chairman. 
lection of twenty members of the General Committee of the Division 
of Refining. 
GrouP SESSiON—2:00 p. m. 
Division of Production 
(South Ballroom) 
General Subject: “Production Practice.” 
Presiding: T. V. Moore, Humble Oil and Refining Company. 
Papers on the following subjects: “Flow Tests on West Texas Wells;” 
“Simultaneous Application of Surface and Sub-surface Dynamom- 
eters;” “Determination of Porosity and Saturation;”’ and “Technique 
for Procuring and Handling Cores for Saturation Tests.” 
Following this group session, the Central Committee on Drilling and Pro- 
duction Practice will meet in this same room.) 
GROUP SESSION—2:00 p. m. 
Division of Refining 
(North Ballroom) 
General Subject: “Refining.” 
“Fifteen Years of Co-operative Fuel Research,” by T. G. Delbridge, 
The Atlantic Refining Co.; “The Chemical Constituents of Lubri- 
cating Oil—A.P.I. Research Project 6,” by F. D. Rossini, National 
Bureau of Standards; ‘Corrosion of Refinery Equipment,” speaker to 
be announced. 


Linde Opens New Office 


The Linde Air Products Company, unit of Union Carbide 
and Carbon Corporation, announces the opening of a new 
district office at 2 Virginia Street, Charleston, W. Va., effec- 
tive October 5th with A. R. O’Neal district manager. 

The new office has been added to take care of the rapid 
growth of business in the West Virginia area, and brings 
the total of Linde sales offices serving the oxy-acetylene 
welding and cutting needs of industry throughout the coun- 
try to 31. At this new office will be maintained complete 
stocks of oxy-acetylene welding and cutting equipment and 
supplies, as well as a repair station. 








° 
Interesting Booklet on Crude Oil Treating 

The Tret-O-Lite Company, with general offices at Webster 
Groves, (St. Louis County) Missouri, has issued an extremely 
interesting booklet on the treating of crude oil. Primarily 
the publication is for the purpose of describing the Tret-O- 
Lite method of treating. Photographs and drawings show 
the Various types of plants used in treating, which are accom- 
panied by detailed directions of the process. Early-day crude- 
“a facilities and methods also are shown in pictures. 
slags * profusely illustrated with photographs, 
fields fering 9 early-day oilfield scenes, foreign oil 
ora er yg of the manufacturing plant, 
a red mn ty) mee : Tret-O-Lite at Webster Groves 

Copies - “t typical treating installations, etc. 
ee en the publication may be had by writing the 


Dall Company, either at St. Louis, Los Angeles, or 
allas, Texas. 


Octoper, 1936 
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Get the Right 
Pumping Unit! 


There are many ways to pump a 
well. Yet some of the most successful producers in 
America recognize only one way — the JENSEN 
Straight-Lift JACK. It saves ‘em money. It gets 
the job done more efficiently. 


Be the "Show Me" type. Don't 
select pumping equipment until you have FACTS 
on which to base your decision. See the JENSEN 
Dealer in your territory, or wire us at Coffeyville. 


JENSEN 
BROTHERS 


MANUFACTURING 
COMPAN Y 
Coffeyville, Kansas, U.S. A. 














RUGGED © FAST e FLEXIBLE 


® Young Engines are built to last. Put them on your 
toughest drilling job. Their speed, flexibility and econ- 
omy make them first choice with every driller who uses 
them. Built as a complete unit, they can be moved easily 
by truck and set up in an hour’s time. Control is simple 
—one lever gives forward, reverse and sets the automatic 
brake. Write for New Bulletin 20-P. Young Engine Cor- 
poration, Canton, Ohio, or see A. E. Avers, 230 E. 14th 
Street, Tulsa, Oklahoma. 


YOUNG DRILLING ENGINES 
GAS...GASOLINE...DIESEL 











Notice to Subscribers... 


Subscription solicitors claiming to represent the “Associated 
Journals, Inc.,”’ are fraudulently soliciting subscriptions to The 
Petroleum Engineer. When a check is received, the name of The 
Petroleum Engineer is forged. 

If you are approached by one of these representatives please 
notify us at once. 

Authorized circulation representatives of The Petroleum Engineer 
carry identification cards bearing their picture in the upper left 
hand corner, dated for the current month and signed by the circula- 
tion manager. They will gladly present their card when requested. 

Do not recognize any other form of credentials. 


Your co-operation will be genuinely appreciated. 


wu 
"Petvolenm 
DALLAS Engineer TEXAS 
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Complete, 
dependable throttling 


controls 
both flow and pressure 


CF 

With flow controllers and instru- 
ment-type auxiliary-controlled pres- 
sure regulators and with many 
other forms of refinery equipment, 
the ‘“V-Port” gradual-opening valve 
here shown is thoroughly approved 
and altogether trustworthy. It has 
various applications also in other 
industries. Furnished for either di- 
rect action (valve closed by dia- 
phragm pressure) or indirect action 
(valve opened by diaphragm pres- 
sure). Sizes from 14-inch up, all 
with ample diaphragm areas to as- 
sure positive, unfailing response of 
the mechanism. Write for Bulletin 
No. 3259. 


5| 
al 





V-Port Motor Valve 


THE CHAPLIN-FULTON MFG. CO. 


28-40 PENN AVENUE PITTSBURGH, PA. 











DIGS THE DITCH 


Buckeye digging wheels are turning - pipe-line ditch 
moves steadily forward, through soft soil and rocky 
ground. This “usual” thing is happening wherever 
pipe-lines are being laid. Always abreast of the 
times, ready with a ditcher to do any job at the 
lowest year around cost. That is and has been the 
“usual” service of Buckeye to the Oil Industry for 
more than thirty-five years. 


THE 
BUCKEYE TRACTION DITCHER CO., 
FINDLAY, O. 
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Transferred by Taubman 


The Taubman Supply Corporation 
announces the appointment of Charles 
Chapman as district manager of the 
State of Kansas and northwestern 
Oklahoma, with headquarters jin the 
Union National Bank Building 
Wichita, Kansas. ” 

During the last 14 years Chapman 
has had a wide experience jn the 
handling and sale of oil country ma. 
terials. He was for three years at 
Tampico, Mexico, with the Mexican 
Gulf Oil Company in the supply 
division. When he returned to the United States, he wa 
employed by the National Supply Company, representing 
them in North Texas for seven years. 


CHAS. CHAPMAN 


After two years’ experience in drilling operations in the 
Texas Panhandle, he was employed by the Taubman Supply 
Corporation and later was made manager of the Texas Pap. 
handle district. He held this position until his recent transfer 
to Wichita. 





Pressure Drilling Company New Concer 
The Pressure Drilling Company has recently opened of- 
fices in the Second National Bank Building, Houston, Texas, 
They are distributors of a complete line of pressure drill. 
ing equipment and offer an engineering service in problems 
relating to pressure control. 

The two partners in the firm, James C. Fortune and VY, 
Ratliff Walne, have had a wide and varied experience in this 
class of work. 

The Pressure Drilling Company has made arrangements 
with the Reed Roller Bit Company to manufacture the 
equipment formerly manufactured by the Emsco Derrick 
and Equipment Company under Fortune patents, Other 
equipment designed and developed by Fortune and Walne is 
being added to complete a full line covering all phases of 
pressure control. 





Alex Feild with Rector Well Equipment Co. 

Alex Feild has joined the sales staff 
of the Rector Well Equipment Com- 
pany, Fort Worth, Texas, as division 
representative covering north Louis- 
iana, Arkansas, and East Texas. He 
will make his headquarters in Shreve- 
port, Louisiana. Feild has been prom- 
inent in affairs of the petroleum in- 
dustry for a number of years, having 
been connected with various major 
oil companies. 

A. J. (Al) Powers, who has been 
stationed at Shreveport, has been 
transferred to Southwest Texas with 
headquarters at Corpus Christi. 


ALEX FEILD 





Ideco Opens New Warehouse at 
Corpus Christi 


The International Derrick and Equipment Company * 


| cently opened its new warehouse. at Corpus Christi, Texa 


with C, J. Colby in charge. The full line of Ideco and Ideco- 
Boykin products is now conveniently available to all South 
Texas fields. Jack Colby, the South Texas district manageh ® 
well known to the trade in Texas, having formerly bees 


_in East Texas. 
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tern Principles of Motor Fuel Preparation and Application. By oud = 
the Alfred W. Nash and Donald A. Howes. John Wiley & Sons, et > WATER CANS 
ing, Inc., New York. Vols. I and II. Price: $8.00 net per volume. nai | Mele le) >: y- 
The authors, Alfred W. Nash, professor of petroleum tech- momen 
Man nology, University of Birmingham, England, and vice-presi- “es apna ee vee : 
- the dent of the Institution of Petroleum Technologists, and Don- ( jae Ee ; whee ee 
ma- ld A. Howes, of the Anglo-Persian Oil Company, Ltd., ‘ b pense an a: Oigabe 
Sat present a work on the subject of motor fuels that contains jena" eS | ang es _ i as Xe ages: 
cican , thorough description of present day technique, and, in ad- : peat, oe a mM aa 
ply fition, discuss problems likely to arise in the future. p APE WO 
Was Volume I deals with the production of motor fuels by the . | oe. eee est: mae 
nting methods of distillation, cracking, extraction from natural on oan pace an 
gas, and hydrogenation. Included also are chapters concern- | <a? i 
1 the ing the production of benzole, various synthetic fuels, in- a aa a 
apply cluding alcohols, and general storage and distribution. Volume cen re nse a 
Pan- Il is concerned with the properties of motor fuels and covers _angey hye ire algal aw KS 
nsfer such subjects as analysis, sulphur contents, gumming proper- BS gallon sie ee 
ties, volatility requirements, and knock ratings, as well as 
motor fuel and aviation spirit specifications and a chapter isl P GOTT vine Ce 
Sern on automotive Diesel — fuels. —— wreriet i. SAMORS . 
d of- Oil and Petroleum Year Book (1936). Published by TTT TTT TTT oT emt—<“i—i—sS 
p Walter E. Skinner, 15, Dowgate Hill, Cannon Street, Lon- 
rill- 





don, E. C. 4. Price: Domestic, 10s net; foreign, 11s. 


blems The 1936 issue of the Oil and Petroleum Year Book, Look for the eae Diy 
, compiled by Walter E. Skinner, has been issued. 
dW. The book covers 464 pages and gives complete and up-to- 
n this date particulars concerning 680 companies engaged in 
producing, transporting, and marketing oil, financing oil de- 


ments 


. velopment, or directly associated in any way with the oil Heavy Duty PIPE TONGS 
et 


industry in all parts of the world. 












orrick : : : ; Improved Improved designs give these tongs greater strength 
— Lists also are given of the officials connected with the Srendend T and handiness. Jaws are drop forged from special 
r ° . ° ° andar onas steel; are heat treated, hardened and teste or wear- 
re companies and comprise 2,500 directors, 334 secretaries, and seal te ing qualities, Chains ate propf-tested (0 2, catalog 
aine 1s . ne oe aowne a . strength (3,600 to 40,000 lb.) Handles, forged from 
: 211 consulting engineers, managers, agents, etc., their names Cone high carbon steel, have both stiffness and “‘spriag.” 
ses Of g t 


and addresses and company connections. 

The particulars of each company include the directors 
and other officials, date established, location of property or 
Co. description of business, purchase consideration, oil produc- 

tion, capacity of refineries, capital, dividends, and financial 

position as disclosed by latest accounts. 
Other useful features of the book are the statistical tables 
showing the world’s production of crude petroleum for the 


nine years ended December, 1935, the monthly production 
for thirteen months ended April 30, 1936, names of the prin- 4 HY DRAUGER e 


k T Drop forged Chrome-Nickel Shackel. Hardened 
Back-Up Tongs Bolt. No finer — made. a 
Break-Out Tongs rite BR atalog 

me ARMSTRONG BROS. TOOL CO. 
"The Tool Holder People’’ 
331 N. Francisco Ave., Chicago, U.S.A. 










Break-out Tongs 





cipal British oil companies, list of 634 trade names of petro- MODERN HORIZONTAL BORING MACHINE 
eum products marketed by the various companies, and a For Underground Installation of Pipe and Conduits. Avoids damage 
; glossary of 136 technical terms ‘ to costly pavements and saves time. Send for Bulletin. 
| ae HYDRAUGER CORPORATION, Ltd. 
Sa 116 New Montgomery St. . San Francisco, Calif. 
Acidizing Hand Book. By Benson M. Kingston. Published sts 0 nN i aie i Baa 








by Gulf Publishing Company, Houston, Texas. 78 pages. 
Price: $1.50, postage prepaid. 


: | This volume is a treatise on the application of acid to oil SPERRY-SUN WELL SURVEYING CO. 


wells, Complete information is given on the formations that 1608 WALNUT STREET, PHILADELPHIA, PA. 
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If you are confronted with having to clean 
out pipe below a tight place in order to swag 
out, re-open or abandon perforations, you will 
be time and money ahead to call for a 
CAVINS AUTOMATIC HYDRAULIC SUC- 
TION BAILER. 


A small-sized CAVINS (see illustration) will 
slip through the tight spot and do a big-sized 
clean-out job for you in short order. 


Write for Bulletin No. 36, giving complete 
details. 


THE CAVINS COMPANY 


2853-73 Cherry Avenue Phone 414-14 
Long Beach, California 
Cable Address: ‘‘Cavins, Long Beach’’ 
Foreign Representative: R. J. Eiche 
Bakersfield, Calif. Kilgore, Texas 
Taft, Calif. Pampa, Texas 
Ventura, Calif. Oklahoma City, Okla. 
Odessa, Texas Wichita, Kansas 
Houston, Texas Lyons, Kansas 
Lake Charles, Louisiana 
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| Baldwin-Duckworth Chain Corp. 


| Cook, C. Lee, Mfg. Co. 


| Cummins Engine Co. 
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Company 
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Hydrauger Corporation, Ltd. 
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Company 
International Harvester Company of 
America 
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Jensen Bros. Mfg. Co. 
| Johnston, M. O., Oil Field Service 
Corporation 
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